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ABSTRACT 

Activities which stress ecological concepts make up 
the major portion of this curriculum guide. Designed as a 12 week 
mini-course for students in grades eight and nine, the guide first 
presents the course schedule, including time requirements, Ixsrs tiie 
ecological concepts to be studied, and correlates the concepts with 
the activities. Following an Orientation unit, the major topics or 
units of study include: Introduction to Interrelationships, Nature's 
Law of Supply and Demand, To Each His Own, "The Only Thing Constant 
is Change," and Adversity and Diversity • Each unit is composed cf d 
series of pre, major, and post-activities iDeginning with a general 
overview indicating the title of the unit, time allotments, purpose 
or objective, and abstract of the content. Individual activities 
enumerate, where appropriate, specific goals, background information 
major poiiAts to emphasize, teaching procedures, materials required, 
and supplemental activities or inf orir.=ition« A variety of media and 
processes is suggested to al3ow for flexibility and use of the 
material at any grade level. This work was prepared under a contract 
for an ESEA Title III project, "Environmental Science Study 
Curriculum* " (BL) 



INTRODUCTION 



Ecological Investigations has been d^sii^neil lor maximum 
flexibility: variations can readi ly i>e nuiUe in unit a ri ;mge 
ment, level oi sophistication, and iime dll^tuitiiu 

The entire course may be taught in tve'i .*- lo fourti^<^n 
weeks. The course, however, is divided into dis< rcet units 
which may be taught in any sequence." Units can be Hided or 
depleted without disrupting the ef f eoti veness the other 
units and conceptual scheme* The m;jjor' ecolo.!i» al ' oncepls 
stressed in each unit vary (Supplement #1); y^:l ^uch unit 
can.be readily altered (e^g* using appropriate rHscussions 
i^nd reference material) to intensify the leriinins of a con- 
ceit or even to introduce additional concepts. At least two 
separate activities ate included within each unit for rein- 
forcement of major concej)ts* Each activity within a unit, 
however, may be used as a separate entity* The t)asic struc- 
ture of the course, including topics studied and activities 
undertaken, can be simplified or advanced to suit nearly any 
grade level and degree of student ability. In any one class 
with all the student's working on the same aeijvity, each 
student can achieve, success and learn according to his own 
ability. The most advanced student can be cIkj 1 1^ nged jby the 
same activity that stimulates and intrigues the si owe? t 
learner. The teacher can facilitate this adaprnbil ity by 
continuously posing questions to and cncouragi nii; inquiry 
by each individual student commensurate with his ability. 
The supplements consist of quizzes, study sheets, inquiry- 
oriented questions, and lab material that have been success- 
fully used by eighth and ninth grade students. They can be 
modified or replaced (or omi tt ed ) as necessary . Likewi se , 
specific teaching methods are offered as suggestions only. 
As teachers and students vary, so must teaching technique. 
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INTRODUCTION 



Ecological Investigations has beeii df^signed for maximum 
flexibility: variations can readily be made in unit arrange 
ment, level of sophistication, and t ime d 11 otmt iit * 

The entire course may be taught in tv;el\'j lo fourteen 
weeks. The course, however, is divided into discreet units 
which may be taught in any sequence.'" Units c»an be ndded or 
deleted without disrupting the effectiveness vf the other 
units and conceptual scheme. The major erolo^iical c oncepts 
stressed in each unit vary (Supplement # l); yet tach unit 
can.be readily altered (e^g* using appropriate discussions 
rfnd reference material) to intensify the learning of a con- 
cept or even to introduce additional concepts. At least two 
separate activities ate included within each unit for rein- 
forcement of major concepts. Each activity within a unit, 
however, may be used as a separate entity. The basic struc- 
ture of the course, including topics studied and activities 
undertaken, can be simplified or advanced to suit nearly any 
grade ]*;vel and degree of student ability. In any one class 
with all the students working on the same activity, each 
student can achieve, success and learn according to his own 
ability. The most advanced student can be chalUnged,by the 
same activity that .stimulates and intrigues the slowo/t 
learner. The teacher can facilitate this adaptability by 
continuously posing questions to and encouraging inquiry 
by each individual student commensurate with his ability* 
The supplements consist of quizzes, study sheets, inquiry- 
oriented questions, and lab material that have been success- 
fully used by eighth and ninth grade students. They can be 
modified or replaced (or omitted) as necessary. Likewise, 
specific teaching methods are offered as suggestions only. 
As teachers and students vary, so must teaching technique. 



No attempt has been made to extensively Investigate 
every ecological concept and principle* The goal, instead, 
has been to provide students with a basic understanding of 
ecology through maximum student involvement and enjoynent* 

Ecology is not sealed within the pages of a book. . . 
nor is it best revealed in a forest: it is in the school 
yard, behind the students' homes, within the cracks in the 
sidewalk, and in the vacant lot across the street* The out- 
door activities includlbflj therefore, can be used near any 
school building and probably within walking distance* 

Likewise, costs are minimal* Biology texts include 
an adequate section on ecology. A bibliography is included, 
however, for each unit. Most equipment can be made by the 
students or teacher* An equipment list is also included 
with each unit. Films are suggested, but are not essential. 

Enthusiasm and total involvement are infectious* A 
teacher with mud on his knees and enthusiasm on his face, 
supported by an activity-oriented and student-centered 
curriculum, is guar|inteed success! 



COURSE SCHEDULE 



*UNIT 

I« Orientation 



II. Introduction to 

Interrelationships 



III* Nature's Law of 

Supply and Demand 



IV. To Each His Own 



VI 



ACTivi rv 

Is Ecology Squnre? 

A Sense Situation 

Pictoral Dictjonar> of 
Ecology Terms 

An Ecosystem In One 
Square Foot 

Genesis : The Bui hi i ng 

of an Ecobystem 

Part I - indoors 
Part 11 « Outdoors 

The Food ,Web Entangi i*Rient 

A Totveririg Puzzle 

The Adnptatioti Angle 

A Transect Study • The 
Ecologists • "Thing" 



"The Only Thin^ 

Constant is Change" 



Adversity end 
Diversity 



^^PERIODS 
2 
1 

2 

2 



indefinite 
k 

3 
10 



An Adaptable Treasure Hunt 

— ^-Progressive Field Trip 

^^*Change in the Unseen World 

Sumuiaitng Survival Under 
Stress 

Can You Predict Peril? 



2 

k 
k 



*See Supplement # 1 and 2 for list of concepts stressed in 
esiuh unit and activity, 

**Time for quizzes has not been included. Each period is 
55 minutes in length. 

^*This is a microscopic study of succession as it occurs in 
hay infusion. The teacher must begin preparing the hay 
infusion four to six weeks before the students study it. 
Supplement # 36 contains details. 



SUPPLEMENT ^ 1 

Ecological Concepts (Key to Supplement # j) 

I. All orE<misms» are interdependent and dfjpendent upon their 
physical envi ronment . 

A. Populations are limited by bit)togieal and physical 

factors, thus maintaining a baiance in narure. x 

B* Organisms compete with pa«:h other for food, shelter, 
and space. 

C. Symbiosis (mutualism, coHunensal ism. parasi t ism) and 
territoriality are means to lessening competition. 

II. Man is an integral part of an ecosystem and capable of 
vastly affecting it. 

III. Environments are canstantly jhaagins due totboth physical 
and^ biological influences ( stress ) 

A. Organisms continuously alter their own environment, 
making it less inhaltiitable for themsclv^is, but per- 
haps more inhabitable for other species. 

B. Each species has structural and physiological charac- 
teristics enabling it to function successfully in its 
habitat and niche ^ 

C. Organisms that cannot adapt to change die. 

The successful organism is one that survives and 
reproduces. 

E. Change, as the result of environmental stress, may 
not be immediately evident, sometimes requiring 
months or years to be effected. 

IV • The more diversity there is (pertaining to an individual, 
a species, a community, or an ecosystem), the more sta- 
Miity there is. Man is a simplifier of pcosystems. 

V. The earth can be compared to a giant spaceshipo We have 
now on earth all the matter we ever will have. This 
matter must be (and is) reused (recycled). 

VI^' All life on earth depends upon solar energy, 

A. Energy does not cycle. Solar energy must be contin- 
ually introduced -in an ecosystem since most useful 
energy is lost (mainly as heat) as it passes through 
food chains* 
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Supplement # 1 (Cont.) 



B# Pood chains require a broad base* That is, because 
f 'of the inefficiency of energy transfer, a food chain 
must be supported by huge amounts of producer orga- 
nisms'! 



SUPPLENE.VT 2 
Major Concepl^s Stressed 



UNIT 



^MAIN CONCEPTS ACTIVITIES 



"^main/corollary 

CONCEPT? 



I. Orientation in^ne ) 

II# Introduc ti on to 1 
Interrelation- 
ships 



Pic lorial Diet ionary I 
of Ecological Terms 

An Ecosystem in One I^, III B> V, VI 
Square Foot 

Genesis: The Build- 1,, II, III, I\ , 

ing of an Ecosystem V, VI 



III, Nature's Law of V, VI 
Supply and Demand 



IV* To Each His Own I, VU^^ 

C . 



The Food Web 
Entanglement 



A Towering Puzzle 



The Adaptation 
Angle 



I, II, III, IV, 
V, VI 

I, II, III, V, 
VI 

I B, III B 



V. "The Only Thing III 
Constant is Change" 



VI. Adversity and IV 
Diversity^ 



A Transect Study- 1 Aj III A, 

The Eoologists* Thing C, E; IV; V; VI 

An Adaptable Treasure III B 
Hunt 

A Progressive Field I, TI, III , IV 
Trip 

Change in the Unseen I, III 
World 

Simulating Survival I, n., Ill, IV 
Under Stress 



Can You Predict 
Peril? 



I, II, 111% IV 



^See Supplement # 1 for key 



Films for Ecological Iiiv - st i £:^i 1 1 on^ 
Purchase or Rental: 

Nature *s Half Acre (color, 35 rainurcs;. Walt Tisnev Education 
Material Company, 1700 GateU Dn vf Rjflimorui. Virginia 
23233. 

Depicts the continuity .:moni, hiids^ plants, 

and insects. Stresses int e r l^pc-jid^n-. y . 

Microsconic Life; The W orld 0£ The Invlsiblj^ ( a/w 1 1 minut es ) • 
Rental #3.00 Encyclopedia Brira7ini<;i Edur- ati onal Ccrp* 
•42^ N* Michigan Avenue, Chicago- Ill inois f)Oon . 

Aids in the identification -)i mnjcoi. >fni organisms 
typically found in ponds a ii/iv infusKMis. 

The Sinfile*>Ce] led Animals - Pr otozoa {<u1or, 17 rrnnutes). 
Rental #8*00 Encyclopedia^ Bri tannic. 1 Eciiu d ^ 1 onal Corp* 
^25 N. Michigan Avenue, Chicago* llJiuoi,: ^lOMl , 
Aids in the ident if i( dt i on of piatDz-^a. 

Succession From Sand Dune To Fo> est (rolor^ 20 mitiutes)* 
Rental $8.00 Encyclopedia Britdtmir.i Kducaxional Corp* 
425 N. Michiann Avenuej Chicago, llliiiols oO^.U. 

Excellent presentation of si!t cession. Stresses 

interdependency . 

Animal Adaptations In A Northern Envi ronme nt_ (color, 11 minutes) 
Rental $8.00. BFA Educational Media. 2211 Michigan 
Avenue, Santa Monica, California 90^j0^i. 

Describes how various animals adapt to the arctic 

tundra . 

Adaptation To Ocean EnvlronmenTS (ioior, 11 minutes)* Rental 
is. 00. BFA Educational Media, 2211 Mi< his^an Avenue, Santa 
Monica , Cal if ornla 90404 . 

Discusses the relationship !)etween animal structures 
and the physical environmental faoiors that must 
be faced* 

Life Tn The Sea * (b/w, 11 mine es)* Rental .#2.00. University 
of North Carolina^ Bureau of Audiovisual F^hicatlon* 
111 Abernathy Hall , Chape] dill, Nui th Carolina 

Describes life forms in rbc sea and i nt crdependenci es • 

Discusses food chainso 

Seashore Life * (color, 10 minutes). Rental *$4.00* University 
of North Carolina. Bureau of Audiovisual fducation* 
111 Abernathy Hall, Chapel HilK North Carolina 

Poi trays life on three kinds ol seashore and 
adaptations of animals to tl^ii .special environment* 



Loan (Free): 



Vlldlife Babies ^ (color, 25 lainutes)^ Division of Education. 
Wildlife Resources Commission. P. 0* Box 2919, Raleigh, 
North Carolina 27602* 

Depicts the young of a number of wildlife pecies 
in their natural habitat. Beautiful pl^'^tography ♦ 

A Way Of Life . (color, 27 minutes). Divis Ji Education. 
Wildlife Resources Commission. P. 0. Box 2919, Raleigh, 
North Carolina 27602. 

Explains the important role predators play in 

maintaining the balance of nature. 

Conservation And Balance In Nature , (color, 18 minutes). 
Division of Education. Wildlife Resources Commission. 
P. 0. Box 2919* Raleigh, North Carolina 27602. 
A simple review of ecological principles. 



UNIT I PLAN 



UNIT I LE: ORIENTATION 
TIME: 3 periods 

PURPOSE -OR- Objective: 

Sometimes it is advantageous to allow a couple of days for 
both student and teacher to get to know each other. In 
r^ddition, a short activity or two at the beginning of a 
ooutse can provide the student with an encouraging hint 
-of good things to come and pique curiosity and enthusiasm, 
t 

ABSTRACT: 

The first activity, "Is Ecology Square?", involves the stu- 
dents in a group effort at constructing a three-dimensional 
collage that portrays the groups' concept of what the term 
ecology means to them. The second activity, "A Sense 
Situation", is a walking and sitting field study that 
requires the students to record every sensual impression 
they receive. 



UNIT I SCHEDULE 



Is Ecology Square? 



Activity 



1 period 



Post-Activity 



1 period 



A Sense Situa tion 



Activity 



Post-Activity 



^ period 
I period 



UNIT I; ORIENTATION 



INTRODUCTION TO ACTIVITY 

Is Ecology Square? ^- 

TIMEt 2 periods 
GOAL: 

ro sHperf iclally evaluate the student's levp] of understand- 
ing of ecology and his expectations runoerning course con- 
tent • 

To provide an atmosphere conducive to getting acquainted 
and becoming accustomed to worJcing together and sharing 
2deaSo 

INTRODUCTION: 

Students will not toe certain they know exactly what 
ecology is, but they will have an impression or opinion 
based upon past experiences. This activity is designed so 
they can get to know each other better, express and share 
their definitions of ecology, and stimulate their imagi- 
nation. They can toe told that at the end of the course* 
each will toe asked to evaluate his collage: Does it dis- 
play a complete definition of ecology? What concept or 
idea has been overlooked? What is incorrect? 

MATERIALS 

PER GROUP OF k 

1 small cardboard box (or squares of cardboard that can 
be used ta make a taobile) 

old magazines, preferably wildlife oriented 

string to attach to box so it may be suspended tvflm 
the-^ceiiatn^ A<^^ to construct a mobile) 

^scissoi^'s 

^marking pens or crayons 

scotch tape, paste, or masking tape 
^optional 



ACTIVITY PLANS 

Is Ecology Square? 

UNIT I: ORIENTATION 

TIME: 1 period 

TO THE TEACHER: 

Explain to the students that they are each to work in a 
groirp (of 3-5 students) to construct a ^-dimensi onal collage 
(by pasting pictures on all sides of the box) that displays 
the group's collective idea of what ecology is. Each group 
will select a speaker to explain its collage to the class. 

SUGGESTIONS: 

!• Establish group membership hy numbering the students 
from 1 to ^ and designating that all students with the 
same number form a group. (Hopefully, this will bp 
somewhat random. ) 

2. Assist the students in obtaining materials and encourage 
the expression of their ideas, but do not ^ive them 
ideas or suggestionso 

3* Ask 'the students to write their names inside the box 

and attach a length of string to the box so the collage 
can be hung from the ceiling the next day^ 



POST-ACTIVITY PLANS 
Is Ecology Square? 

UNIT I: ORIENTATION 

TIME: 1 period. 



EITHER - ' 

Each group explains the relovarK e of its pictures to ecology. 
Students from other groups are encouraged to delve deeper, 
asking questions that may clarify or extend the meaning 
implied by the collage* 

OR - 

The students exchange collages and try to explain vrtiat they 
think each others* definition of ecology is, based upon the 
pictures that were selected. The ♦creators'^ of the collage 
may then want to verify the explanation or defend the pictures 
that had been misinterpreted ^ 



NOTE: Even a 'slow' group can do the latter successfully. 
The latter suggestion has the dual a^lvantages of 

(1) relaxing the atmosphere among the students who 
may be timid about justifying their own work and 

(2) stimulating the students' imagination while 
challenging their ability to reason. The alterna- 
tive procedures can be offered as choices. 



UNIT I: ORIENTATION 



INTRODUCTION TO ACTIVITY 
A Sense Situation 

TIME: 1 period 
GOAL: 

To get the students outdoors^ wbtiie i^heii ot^jeots of study 

are physically located! 
To provide students with an opportunity to evaluate the 

keenness of their own seises, : 
To stimulate within each student a more sensual, physical 

awareness of his external environment. 

INTRODUCTI ON: 

Students should be notified in advance that they will 
need to wear old clothing and perhaps bring something on 
which to sit if the ground is wet. They wouldn't neces-- 
sarily have to be told any more than that. The teacher 
should attempt to find an area within walking distance of 
the school. The area may be an empty lot, a wooded area, 
or even the school campus or front lawns of nearby homes 
(with permission)* 

MATERIALS: 

PER STUDENT TEACHER 
2 sheets of paper whistle 
pencil 

hard surface on which to write 



ACTIVITY PLMS 

A Sense Siluation 

UNIT 1: ORIENTATION 

TIME: h period 

TO THE TEACHER: 

At the beginning of class, tell students to assemble 
their paper and pencil and follow you to the designated 
sr.udy area. Instruct the students to walk away b^^^ them - 
selves nd either continue to walk slowly or, preferably, 
sit still wi thout speaking for 10-15 mjnutes until they 
hear the whistle which is the signal to reassemble. While 
they are alone they must record everything they sense 
(smell, touch, hear, see), j 

i 

When all have reassembled, ask the students to study 
their lists carefully (some may want io read their lists 
to the others) and determine which sense(s) they have 
utilized the least. Instruct them to once again walk away 
for 10 minutes, this time concentrating on the sense(s) 
they neglected the first time. They may be asked to pay 
particular attention to those stimuli immediately surround- 
ing theffi*(e.g. smell a leaf, feel the soil). 

SUCfGESTI ONS: 

1.^ Time for recording will vary depending upon the time 
necessary to walk to the study site and the length of 
the class period. These factors need to be considered 
in advance 

2o After the first recording it is advisable to allow per- 
haps two students (who have good lists) to read their 
lists to the others as a good example for others to 
emulate (i.e. stimulating others to perhaps be more 
sensitive to their environment). 



POST-ACTIVITY PLANS ^ 

A Sense Situation 

UNIT I: ORIENTATION 

TIME: \ period 

TO THE TEACHER: 

When the second 10-rainute recording has elapsed, students 
should regroup. You may then ask them to evaluate and compare 
their lists. Did they sense more the second time? Do they 
think they have been using all their senses as much as they 
could. . . or should? What do tliey feel they have gained by 
this activity? 



SUGGESTIONS: 

I. You may want to read each student's observations and indi- 
cate whether or not that student is using yll his senses 
as much as he could<, 



A justification of this activity is that an ecologist 
must l)e extremely sensi ti ve to his environment. The 
students may be asked to explain why this statement is 
true . 



UNIT II PLAN 

UNIT II TITLE: INTRODUCTION TO INTERRELATIONSHIPS 



TIME; at least^lO periods 
PURPOSE OR OBJECTIVES 

The primary purpose of this unit is to provide experiences 
for the student that help to buxld the concepc of inter- 
relationships that take place among all living things and 
their environment--both biological and physical • Sladefits 
also discover why org;anisms are interdependent. Additionally, 
the activities help develop such generalized skills as 
learning to plan ahead, how to use reference materials, 
cooperating with a team, and teach responsibility no*: only 
to other people but to other species as well, 

ABSTRACT: 

The students become familiar with fundamental ecological terms 
by preparing a pictorial dictionary of teachei -selected vocab- 
ulary words. The unit also contains a trip to an old field 
('An Ecosystem In One Square Foot")f where the students study 
one square foot of earth, record everything on and under this 
area, and analyze the interrelationships therein. Extending 
this study, they plan, build, and attempt to balance either 
a terrariittm or aquarium ("Genesis: The Building of an Eco- 
system"). Following this, if time, space, and enthusiasm 
permit, the study of interrelationships can be further compli- 
cated and investigated by planning and developing a miniature 
ecosystem outdoors (on campus), 

NOTE: The sequence of activities, if used in the order pre- 
sented above, are designed to lead the student as fol- 
lows: The square-foot study enables the student to 
visualize all the complex interdependenci es present 
even in one square foot of earth. The student is then 
challenged to build his own balanced ecosystem of 
approximately the same dimensions (i-e« the terrarium 



or aquarium). As he becomes awnre of the special 
restrictions as well as special needs (e.g* finding 
mating pairs of ^animals, providing the necessary 
seasonal and climatic changes for reproduction), 
he may be further challenged to build an outdoor 
ecosystem. The problems eliminated by removing 
the artificial barrier are replaced by other pro- 
blems arising due to lack of containment: loss of 
items, invasion by predators, climatic disturbances, 
destructive intrusion by humans. Indeed it is 
possible to extend the unit and center an entire 
ecology course around the construction, maintenance, 
and study of the terrariums and the outdoor ecosystem. 



UNIT 11 SCHEDULE 



Pictorial Dictionary of 

Ecological Terms Activity 2 periods 

An Ecosystem In One Activity 1 period 

Square Foot Pos t- Ac 1 1 vity 1 per i od 

Genesis : The Building 
of An Ecosystem 

i*art I Pre-Activity 1 period 

Activity 3 periods 

Pos t-Aeti vi ty 1 per i od 

Part II Pre-Activiiy 1 period 

Activity indeterminate 



SUPPLEMENTS 

3« Suggested list of defined vocabulary words 

h. An Ecosystem In One Square Foot - Data Sheet 

5« Blueprint of My "Square -Foot'* Ecosystem 

60 Information Sheet on Aquariums 

?• Salt Water Aquariums 

8. Information Sheet on Terrariums 

9. Planning For The Terrariiu im-Aq ua.rium Study 

10. Data Sheet for Terrari um -Aq uarium Study 

11. Genesis: The Building of an Ecosystem 

12. Answers to Supplement # 11 



UNIT II: INTRODUCTION TO INTERRELATIONSHIPS 



INTRODUCTION TO ACTIVITY 
Pictorial Dictionary of Ecological Terms 
TIME: 2 periods 
GOAL: 

For students to learn essential e<ologieal terms that enable 
them to read and coimnunica te ecological information with 
oomprehensi on, 

INTRODUCTION: 

Memorizing vocabulaiT words can become tedious und 
boring* By Introducing a minimum of essential words with 
which the students must be familiar^ in a method that is 
perhaps novel, it is hoped the students will learn the words 
without perhaps even realizing that they are, . ^learning! 
Also, the technique employed enables the teacher to evaluate 
each student's actual comprehension of the words as opposed 
to relying on a quiz based upon rote memory which does not 
guarantee understandings 

MATERIALS: 

many old magazines 
scissors 

tape, glue, or stapler 

Defined vocabulary words (Supplement # 3)~1 copy/student 



20 



ACTIVITY PLANS 

Pictorial Dictionary of Elcol ogical Ternis 

UNIT III INTRODUCTION TO INTERRELAFIONSHIFS 

TIME: 2 periods 

TO THE TEACHER: 

Explain the need fur understamUnH the language of the 
ecologist^t Hand out a copy of the rtefinoil vocabulary words 
(Supplement # 3) and go over the ^Directions to the Student' 
with the class. This activity c.\n be presented as an 
enjoyable alternative to the students' looking up the" defi- 
nitions themselves and/or taking a vorvibulary quiz, ^ 



SUGGESTI ONS : 

I. Student involvement and competition i^an be stimulated by 
promising that only those students who <lu not complete 
the assignment in time or whose compleiPd work is poor, 
will have to take a vocabulary test* 

2^ This entire activity can be assigne.d as homework or used 
as a classroom activity the first day (so the teacher can 
help the students get started) and completed as homework. 

3# The bibliography contains references that would be help- 
ful to a student who needs moie information to under- 
stand a term* 
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SUPPLEMENT rf 3 
Defined vixidtJulary words 

DIRECTIONS ro THE STUDENT: please cut apait the defini- 
tion§, and tape, glue or staple each definition onto a piece 
of notebook paper. Over, under ^oFT^eside each definition 
place a picture you have either dranTi yourself or cut out 
of a newspaper or magazine that illustrates that definition. 
If necessary , draw arrows or in some way explain how the 
picture represents the defined vocabulary word. 

DEFINITIONS: 

1. ECOLOGY - the stu dy of the i e i a c 1 unshi ps of Jiving things 

to their environment and to each other 

2. BIOSPHERE - the area in which life on our planet is 

possible 

3* ECOSYSTEM - any stable environment in which living and 

non-living tliinnrs interact 5 and in which 
materials are used over and over again 

ABIOTIC FACTORS - the NON-LIVIN G components (parts) in 

an ecosystem, . . includes: soil, 
water, gascs^ temperature, light, 
and minerals 

5^ BIOTIC COMMUNITY - the LI VI NG organisms in an ecosystem 

b. ORGANISM - any living thing, plant, or animal 

7* LIMITING FACTOR - anything That is needed by an orga- 
nism to survive (certain loods, 
' climate, shelter, etc.) FOR VHICH 
THERE IS COMPETITION 

8. HABITAT the place where an organism 1 iA es 

9n NICHE - the part an organism plays in the balance 

of nature; that is, what an organism does to 
stay alive 



10. INTERRELATIONSHIP - a close connection 
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THE FOLLOWING ARE EXAMPLES OF INTERREi.hJ I UNSHIPS IN AN 
ECOSYSTEM 

11* PREDATOR - an animal that stalks ; kills, and eats 

another animal 

PREY - the victim of the predator; the animal taken 
for food by the predator 

12/ SYMBIOSIS - two or more organisms oJ[ di f f erent species 

living together (No. 15? 1^^ 15 are examples 
of symbiosis so don't find a special picture 
for this) 

13. COMMENSALISM - two organisms oi different species living 

together: one of them benefits, the other 
is neither benefited nor harmed 

14. MUTUALISM - iwo organisms of dx ff erent species living 

together for mutual benefit (the henefit 
of both ) 

15. PARASITISM - one organism usinn another LIVING organism 

of a different species as a source of food; 
that is, the act of feeding on or in another 
organism to the harm of the host 

PARASITE - the organism that benefits 

HOST - the organism that is harmed 



ERIC 



UNIT II: INTRODUCTION TO INTERRELATIONSHIPS 



INTRODUCTION TO ACTIVITY 
An Ecosystem In One Square Foot 
TIME: 2 periods 
GOAL: 

For the students to become aware of and appreciate the intra- 

specific and interspecific relationships that ahouiKi on 

(and under) just one square foot of earth. 
For students to realize that even one square foot is a 

complex ecosystem portraying many vital interdependencies • 
For students to know that organisms depend upon each other 

and the abiotic factors within the ecosystem for food, 

shelter, and reproduction^ 

INTRODUCTION: ^ 

A quadrate study need not be an overwhelming under- 
taking: This "square-foot" study is simply a *mini-quad- 
rate' study wiiich is no less complex than the tyfiioal three- 
square-meters study usually employed. The study site should 
be determined beforehand , the distance timed so that the 
students are assured of 20-30 minutes to analyze their 
square-foot, and the students forwarned so they kuow to 
dress appropriately. The title is actually misnamed (for 
simplicity) because the study penetrates the topsoil! The 
ideal study site is an old field where there are a variety 
of (preferably) low-growing weeds. For comparison some 
students could study a wooded area, but because of the size 
of the quadrate, ,the woods do not offer the quantity of 
organisms that a field does. 



MATERIALS; 

PER GROUP (2-5 students) PER STUDEN T 

k feet of string pencil 

spoon (optional) field data sheet 

Supplement # k 

TEACHE R 
whistle 



ACTIVITY PLANS 

An Ecosystem In One Square Foot 

UNIT II: INTRODUCTION TO INTERRELATIONSHIPS 

TIME: 1-2 periods 

TO THE TEACHER: 

Divide the class into groups* Distribute a copy of the 
data sheet (Supplement # k) to each student, a length of 
string to each group; make certain that *iach student has a 
pencil. Then lead the studentb to the study area. The direc- 
tions on the data sheet should be self-explanatory. However, 
teacher assistance is always required. If the students are 
not allowed to spread out too much, and a reasonable group 
size is chosen (^), there should be ample time to visit each 
group, offering suggestions and posing as well as answering 
questions. The whistle is a «?onvenient method for signalling 
the time to return. 

SUGGESTIONS: 

1» It is helpful to collect the data sheets that day. Read- 
ing over the data sheets will give you some insight con- 
cerning the students' level of understanding and sug^e^t_- 
possible topics that need to be discussed. 

2# Teachers with large class loads can expedite their own 
homework by requesting only one data shi^et per group* 



ERLC 



STENCIL 



SUPPLEMENT 5 ^ 



An Ecosystem In One Square Foot - 



DIRECTIONS: Lay out a "square 
foot of ground" using a piece 
of string- Explore and record 
the many forms of plant and 
animal life found in the square 
loot. Names or descriptions (a 
drawing will be ok) may be of use 
Don't forget to use your senses 
(smell) taste, sight, hearing, 
touching). You must be very 
observant . 



I. Fill in the folloiving chart. 



Column 1 



Column 2 




Name of each item: 
object, plant, or 
animal (a drawing 
will be ok) you 
find in your square 
foot. This in- 
cludes every dif- 
ferent thing you 
find on the 
ground and under 
the ground* 



Item 1 



Item 2 



Item 3 



Item k 



Is it living 
(biotio) or 
non-llvi ng 
(abiotic ) or 
dead? 



Column 3 



Column 



Needs for 1 if e that 
are found in the 
squa re Too 1 • 
EXAMPLE 

feeds on o plant 
{grnss ) , feeds 011 
an Insect (grass- 
hopper) 5 needs 
soil for a home, 
needs the moisture 
in the area, needs 
shade, needs a cooJ 
ai ea , needs a sunny 
area, etc. 
NOTE J Leave this 
column blank if 
the item is abiotic 
or dead , 



(Use back if you need more space) 



Job 



or 



n 1 r h e 
Ol' tht* ObjLr^t 

animal, 01 
plant in ihe 
"square i lTOt" 
EXAMPLES 
breaks^ up 
soil, holdf- 
soil in 
gives min- 
erals, ho n?s 
in water, 
serves as 
food, fee<ls 
on insects or 
dead materiiilj^ 
enri rhes 
soil, e1<' 



Supplement # k (Cont.) 

!!• Evidence that another animal (other than man) has been 
present in the square foot. Example: a track, a bro- 
ken twig, chewed leaves of a plant, a burrow, droppings, 
mounds, tunnels, tooth or claw marks, etc. . - 



Evidence that man has been present in the square foot. 
Example: piece of glass, metal can, a nail, a bottle 
cap, piece of paper, etc. . . 

III. Sketch tiie location of each object, plant or animal as 
you find it in th^ square foot. 



1 ft. 




1 ft. 



IV. Which objects, plants, or animals observed would you 
wish to investigate further, and why? 



POST-ACTIVITY PLANS 

An Ecosj'^stem In One Square Foot 

UNIT II: INTRODUCTION TO INTERRELATIONSHIPS 

TIME: 1 period 

TO THE TEACHER: 

Before class draw the blueprint shown m Supplement 4 5 
on the board, or overhead projector. Ask thfi stiidents to re- 
fer to their data sheet from the quudrant sttidy (Supplement # 
Provide each student (or group) waih a copy of Supplement # 5 
"Blueprint of my Squa re-Poo t Ecosj stearic Ho *a ei* the direc- 
tions dealing with the blueprint, poi ui iiii£, oi t ha I they are 
to use the data they collected in the field to prepare the 
blueprint. You may contrast this blueprint uliich really re- 
fers to niche (column 3 and 4 on thoir data sheet) with the 
sketch of their quadrant (ill on theii* datn sheet) wliich is 
a blueprint of habitats . After allowiriir adequate time for 
completing the blueprint and assisting as necessary, share 
th.e students* results by letting them write their examples 
on the board or overhead projector-, Discuss responses to the 
statement "Things Cannot Live Alone", Be certain that stu- 
dents have not simply rephrased the quote. Ask why orga- 
nisms cannot live alone; that is, what do organisms need from 
their environment. 

SUGGESTIONS: 

1. Questions: 

a. Notice the k arrows pointing out from the center. 
To what should these arrows connect*^ 

b. /To lead into the next activity Do you think you 
could take one-square foot of soil water) and 
build a balanced, self -sufficient t . /stem? Would 
you like to try? 

2. If a student has formed a sequence of interrelationships 
that actually represents a food chain, this term can be 
discussed. 



UNIT II: INTRODUCTION TO I NTERnLLAri ONSH I PS 

INTRODUCTION TO ACTIVITY 

Genesis: The Building of an Eccisysiem 

TIMEj Part I, 5 periods 

Part 11, indefinite 

GOAL : 

Far students to construct miniature bnianted ecosystems that 
will help them comprehend the falJuwini: concepts: limit- 
ing factors impinge on the survival of all urgc^nibms: all 
organisms are interdependent and d.epeudeui upon their 
physical environment; environments are conslantly (hanging, 
due to both physical and biulogicdl influences (stresses); 
all organisms continuously alter Mteii own environment 
making it 1 ess . inhabitable ' for themselves bui perhaps more 
inhabitable for other species; organisms ttui cannot adapt 
to change die; life on earth depends upon solar energy; 
the matter in an ecosystem cycles, 

INTRODUCTION 

Part I; the building of miniature ecosystems (i.e, ter-^ 
rariums and aquariums)^ only takes Mvo or ihtee days^ But 
depending upon the discussions that develop uvpi the weeks 
as some ecosystems fail and oth eJts suc( ef d feil'l of Uiem ever, 
changing) this activity can pervade the entirf> touis?, allow- 
ing time for observation and brief discussions as events within 
the ecosystems occur ^ So many concepts, principles, and 
facts are demonstrated by these ' mi ni systems • tha» it may 
be worthwhile for the teacher to look at 1 he students* pro- 
jects once a week in search of ideas and happenings to share 
with the classes. 

Part 11, designing and building a nature-study area on 
the school's campus is an extension of Part 1 and is suggested 



for those clusses or small gruups ihdl Jtv wUiui^ to spend the 
extra time and eftort« No time limit is indicaied because this 
activity would naturally develop m 3 pattern unique to earh 
SI tuati on* 

MATERIALS (For Part 1) 

PER GROUP il-y students) 

aquarium or large widemouthed jni 

plastic wrap or other co\<»r >inio!ilr for s«\'iiini2, the top 
or opening of che terrarium aquaiiuin 

ta pp 

spoon or trowel for dig^i ng 

plastic bags or jars for folieciin» soil, organisms 
PER STUDENT 

Supplements # 6, 7, 8, 9, 10, 1! 



PRE-ACTIVITY PLANS 
Genesis: The Building of an Ecosystem (Part I) 
UNIT II: INTRODUCTION TO INTERRELATIONSHIPS 
TIME: 1 period 
TO THE TEACHERS 

Divide the class into groups* Iniioduce ihe ciCTivity, 
relciting the building of a small ecosystem lo the piior study 
of a natural square- foot ecosystem* Discuss probi ems that 
will undoubtedly occur as (a) suggested consumeis aie added 
TO the lorrariura (providing ample udtural food sources), and 
(b) the system is scaled off. Decide un The appropiiate types 
of vessels to contain the system (cafeterias and lesiaurants 
can provide you with large screw-capped iilass jars)* 

liive all students a copy of Supplements # 6, 7, and 8 . 
and recommend they read these before tbty begin planninj,* 
Then hand each student a copy of Supplement # 9. Instruct 
them to decide as a group what materials they need and bring 
these to school the next day. 

SUGGESTIONS ; 

If students lack initiative and/or the ability to obtain an 
aquarium or jar, the teacher can collect glass ja^rs from the 
school cafeteria prior to the iniriation of this activity* 



SlENCll 
SUPPLEMENT # h 
1 iif 0 rmat i on Sheet on A(iaariunis 
FRESH WATER AQUARIU MS 

Before storting the aqucuiuni^ mak<- sure that rhe tank is 
wa I erproo! • Pill it and let it statid overuiiihT • Then pUiue 
the jquarlum in its permanent location and st^t out to equip 
it with a sandy hottora, water, water pian.ri:*^ and animal life. 
Place the aquarium where the lemper. ^ture wi 1 he fairly con-- 
Slant: 60 to 70 degrees is ideal. A certain amount of light 
is necessary, especially If you intend to have plants ii: your 
aquarium. Sunlight is unnecess:!r> ; indirect light thioaghout 
the day is better^ A window to the north or east is an ex- 
cellent aquarium location* If exn^sure to f](jylight is not 
5>uffiaient, use an electric light iiis i ead 

Wash gravel and soil thoroughly before putting into the 
aquarium. Then put the g ra vel,_aiu1 s<>i 1 into^'^t 

in such a way thaj*^it is about 2 inches thick at one end and , 
decreases to one Inch at the other end« Wben the gravol bot- 
tom has been firmed down, pour in the water To prevent the 
water from stirring up the soil , place a piece of paper or a 
saucer on top of the gravel, and pour the water on top of this. 

Rooting plants such as eelgrass^ ( Vall isneria ) or arrow- 
head, ( Sagit iar ia ) can be used# Floating plants such as water 
milfoil, (Myriophyll um) , or waterweed (El odea ) are also good 
aquarium plants. It is better 1o plant the aquarium when it 
IS half full of water and then finish filling it afterwards. 
Leave t\\L aquarium for a few days before put ling in fish so 
that the water will clear and the plants will become 
established. 

An air pump and filter can be used to keep the water clear 
and to make sure that the fish have plenty of oxygen in the 
water. Some oxygen will be producc^d by the plants during the 



day, but both plants and fish will use oxygen at night. (Oxy- 
gen in the water is used both day and night by lish). But a 
natural i y balanced aquarium should not have a pump . 

WVien feeding the fish, be careful not to overfeed. Feed 
only once a day by sprinkling a iittie of the food on tli^ water. 
Too much fish food left in the watei will make the wattn cloudy 
and it will have to be changed often. But a juarurally balanced 
aquarium does fiot need to be fed- It should be your diva to 
have an aquarium that will maintain itself wii houi any w.iter 
changing* Hal f a dozen snails in the aquarium will hoi p to 
keep the water clear# These act as scavengers and eat remains 
of fifth food and the green algae wtiich will develop when there 
is too much light. 

Your ultimate goal is a totally self-sufficient ecosystem^ 



STI^N'CIL 

SUPPLEMENT # 7 

Sheet No . 2 Aquarium 

Salt Water Aquarium 

To establish a salt water aquarium, there aie l^wo things 
that must be done. First, the temperattue of xue water 3s 
extremely important and must be kepi between -fO - 6o decrees 
f'uhrenheit to make it as much like rhe ocean in temperature 

possible. High temperatures also i educe the amoutit ot oxj- 
if^n dissolved in wator^ and the animals Kill suffocate. It is 
dilficult, but not impossible, to keep the temperature low in 
the salt-water aquarium. This can be doiie by keepinji; the 
aquarium away from direct sunlight and by putting it m a pan 
ot water. Attach burlap to three sides of ti)e aquurjum and 
keei* it in contact with the water in th^^ pan.. This means that 
there must be water in the pan at all times. As Lhe water 
evaporates from the burlap, it causes a coo!ii?ii effect on the 
aquarium. If the temperature begins to lise in the summer, it 
is possible to cool it by floating a plastic bag of ice cubes 
in the watei*. 

The second important thing that must be done is to make 
sure that there is plenty of oxygen lor the marine organisms. 
This can be done by using an electrical air pump aciator which 
will supply oxygen to the water. The water must be filtered 
also to remove waste materials and keep the water from becom- 
ing polluted by the animals,; 

Water for the aquarium can be. obtained directly from the 
sea, or we can mix synthetic or artificial salt wal er by tak- 
ing tap water and adding the necessary minerals to make it as 
much like the natural sea watei as we can. Since the water 
will evaporate but^jthe minerals do not evaporate^ ii will be 
necessary to add tap' water when the level gels below the 
water mark that you made when you firsl filled the aquarium. 
If the concentration of minerals becomes too con.- entra tfMi 



due to watei evaporation, the ratirine animals will be hurt or 
Killed. About one-fourth of the salt water should be replaced 
every ^1-6 weeks to keep the tank from beoumzng contaminated. 

Many plants and animals can be put in t lie salt water 
aquarium, but don^ t crowd the aquarium (keep the organisms 
small). Small crabs are easiest foi ihe beginner who hat) had 
little or no experience with the sali water aquarium* F;?ed 
small pieces of fish, shrimp, or squid to tti^se crabs and 
lemove any uneaten po^ ♦'ions immediately after feeding* Any 
food left in the aquarium will dei^iy and ..(lUidmina te the water. 



STEVri I 
SUPPLEMENl :i S 
Information Sheet on Urraiiums 

A tex^rariuffl is a miniatuie ^ardr:] oi soil, plants, and 
small animals. Most terrariums> «ire ma«ir in loveit^'* gla^^s con- 
taineis. Many things can be used lor tiouMtnu i c r ra r i i:ms s 
wide-mon th ed gallon Jars, fish bowls, rind evu shoo ooxos 
that have beeti made ivaterpirM^r wi Hi plasii«: ot \tn inwh. A 
Dillon mayonnaise jar makes » good teri^.iium, nnd this can 
be your private lerrfUjdm at home. '\1 i leriiiriums must be 
Jdir'iy air-tight so that the water mside cannot evaporate. 
Once the terraiium is completed^ n. will maintain ii-iell'. 

There are many kinds of te rraii uir)& , A woodland terrar- 
ium is set up using a 2--ineh Inytr of giuvel in [he unttom, 
Iheh moist leaf mold on top ot tli(^ v ti I , atid linrjily J-he 
woods plants and animals. A Amu iasei of green moSvS helps 
to make tlie terrarium beautiful ^ atid also helps ^o Keep mois- 
lure in tlie leaf mold • A few small roeks aiiU 1 3 chen-Bpotted 
sticks can be used as a finishing toucli • Place the terrarium 
in the cool semishade most of the lime. Seleci small animals 
that can adapt to living within the environment you've created. 

The ""bog terrarium is made by phu ing 2 incfjrb ol gravel 
in tlie bottom of a waterproof container (an old aquarium is 
especially good). The gravel is covered wi I h 2 to 3 inches 
of a mixture of sand and soil, and then covered with wet sphag- 
num moss. Plants from very we* pl.n es aie r jen planted in the 
terrarium This type of terrariutt!'^ pnvironmnit 1 good for i meet 
Hating plants such as -venus flytrap, pitcher plant, and sun- 
dew. Then small insects can be put in. This terrarium should 
be kept in semi -shade also. 

A deseri terrarium is made by covering the txjttom with 
2 inches of gravel, and then 2 or inches of sand and soil. 
Cactus, and other desert plants lan be planuul in ihjs terrar- 
ium. Place this terrarium, uncovereti, in a sutin.s location and 



sprinkle the ground around the plants wjih wd^er every ^en 
days or so* 

A survey It iraritim piovidei> nii .>ppor lurii i y lar a thor- 
ough suivey ul fhf? small planls and cininidls ol given area. 
To make this f vp« , cover the bOTtum wi:h I iniii ui grasbi. 
Place on Top of thi** a 3'-inih ^hKk »oa of i!,f.iStH, ur piece 
of f ol f*si 4. <irpet iur to the size uf it)^ tfiriruim, Make 
^verv efl'i'ir » t> h*^ep the ^^d m^tK" wl.iLe pu^ 'iiig it in, 
r)pi 1 nK I e ii ( h.^i <»ugh I > with wax t i ( . v f i tjud k^- ep i ^ in semi - 
shade lit n tdirl> cool spot* whd» d ^ I i^p^::, Much 

.iiiiniai lilt wi'il be discoveif^d. Ke^p a r tu or d of the insects 
such as bpidersi mites^ and o!h»ih th.»' iria v emetgeo 

In the beginning^ sou mav ha i vj vj.en and close the 
tei rail urn (adding more walei^ oi tv«ip»rafing som^ of rtie 
watt. ) until the moisrute content is i uai* Wall until ihe 
plants are *-h^ablished before adding >fii>ecis. 

It IS most iJupurtauT that yju find out - and pi o vide - 
what each animal needs to survive before yuu add the animals 
to the t ei ra] ium. 

A natural pond eiin be built by making part of the land 
lower than the water tiJble: 




STELxril 

SL^FPli;iMfc.\r H ') 

Planning For The Teirdi lum - Aqudj lum < ' inlv 

First things first! What will v^- learn Xyy raaking and 
studying either a terrarium or ^qudrium? Before you 
can even BEGIN' to make one and study it, list as many 
reasons as you can think of i>r making iXm'^ study » 
We'll have you answer the same qui-STioii ^^ii^din after 
you've btudied your teiiariura ^'i jqaariuni loi a couple 
of weekSo 



NOW! Plan ahead. 

Make a list of everyone in \onr group: 



B. Read over the study sbttits on rvrrariumh and 
aquariums. For more mt oi mat loti anci Ideas use 
the library hooks,. Take nol es^ 



* C. As a group decide what kind ui tei rarium you will 

make; will you use a box. gla?is jcir, aquarium,. . .? 
Do you want to make a woodland, boa^ desert, or 
survey terrarium? Or do you want to make an 
aquarium? (No pumps alluwt^di amst be NATURALLY 
BALANCED?) Sketch a diagram of the ecosystem 
here and describe how you* 11 make it. 



D. Make a list of all ir^c^tfiials you'll nef^d to make it. 

Write down WHO will bririt \u i item. You WILL have 

class time to collect picuns and dnimal^. Include 

building materials AND cuile r^ing tools (spoon, spade, 

cans to carry specim^'nc^ iiu-* . .) 



NAME 


RESPONSIBILITY 



















On the data sheet keep a re oi d ol ut ledf?1 3 plants or 
animals in your aquarium or t f m a rium- - keep this record 
for at least 2 weekSj, observing evrry otiier day. 



ACTIVITY PIANS 
Genesis s The Building of an Ecosystem ^Fdri i) 

UNIT II: INTRODUCTION TO INTERREUTIONSH I PS 

TIME: 2-4 periods 
TO THE TEACHER: 

The students may be taken out as a class lo culle<,t orga- 
nisms and soil or allowed to go out ludKpend.-iu i y ds necessary. 
The latter is recommended if the students (an bo tiusled and 
the administration can be conviiu-ed^ Aa lUe siudenis begin to 
have some extra time or as they begin cu romiJf't*- their sys- 
tems, make Supplements # 10 and 11 available, Supplement # 10 
is the scientific way to maintain a reciftd of wh<ji changes 
take place in the ecosystem^ Supplemr-ni il should heJp the 
students understand the interaction hi tween physical and bio- 
logical factors within the ecosystem Uiey nave constructed- 



STF-VCIL 

1 

I bL'PPLEMEXr ii lO 

Data Sheet For Aquarium • Tetrarium studv 

I NAME OF AREA SPECIMENS COLLECTED FROM 

f DATE FIRST SPECIMENS WERE ADDED 

DATE LAST SPECIMENS WERE ADDED 



NAME and/ or SKETCH DATE OF DESCRlPnON OF COMMENTS (did \on 

OF ORGANISM OBSEPVATION ? F S f OMnilON a dd water? en- } , 

1 , 1 . . 

* > ^T^. - 

>• ^ 

■'t. , 

3. . 

5.. 

7.. 

) - . 

7^ 
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STtXCll 



SrPPLEMhM* V • 1 

GenesJS. Thf Buj Jditig 01 Ah L( os> ^ » » 

One little squaie toot of earUi. > . lunks pietty uncomplLoa- 
ted at first glnuc-e- BUT, B> u.mv you i*uiiizp tlu'i'e's a loi 
of activ3 i> i^omfi, on theie! And lo sr.-M out tb a squaitj 
foot or bo ol fiapty spcitf wi I h wjMs ^uui iiil ii jh ivi ih u 
combination oi otg^riisms aii*^ ^ ompoiicd i b tlidt uie warm 

durl cilive, ihrohhiaa wi lli cictiv; \--hv>w ^ vty <ump]iiated ihat 
would be* And tbis ib ':\ocrJ.v wb r y-ju » « aHomjumg, You 
know, jt*s iioiiiL, t<» i'eqinro mort- itKio ii'»'>d lu»k s.o niuke your 
terrarium .or ^iuariuin) succMM-d, So rhr roliir.viiu qu^^stjons 
have been posed In help yoi, Uiunk v,lun^.-i*^ ii-*^ l)UjJdini3; of 
your own e<;:> system. 

(please answer these oxi a .^rpai^MP t»\\iie: ol paper- 
write th»:r qUi. SI i r.n.-. - N*(-n Hm: answei) 

A. WATER CYCI-K 

lo Wlier^^ does the moisture that t,oiidf?n^;» s on the walls 

and rt>.>f of the terrai ium cun*' 1 r'^n? 
2, How do plants obtain water 0£!< e the inrarium is 

sea led? 

How do your animals in ^ be 1 terrarium obtain water? 
(the method varies) 
^1. What happens to the wa(t.r tU.ti has <;undeused on ihe 
walls of the terrarium? 

5. If there is insufficient inoi niouuh) water in the 
terrarium-. what would > om expett i o happen? 

6. If there is too much wa^nr, what would you expect to 
happen? 

7. Why IS £^ravel plaf*ed lu i ht bo t i om of \ terrarium? 
REUSE OF MvrrER i ot uutrM ui^; 

8. Explain how plants wouicJ i>< 1<rlilizfMl lu a sealed 
it' I i aj^i tun, 

9. Would you need to bav*/ haMei la and fungi in the 
terrarium? * Why-or-whv ntit? 

10* Lis I t:^ very tiling you woald need » *"bav.v in a balaured 
teirarium that contained a mf)usr to; { <i ) supply !h^ 
mouse with food, and (b) tak*' (are ol the mouse 
was t es ♦ 

11, List ev ery th i nj ^ you w^ald ihi-'d (o b^ve in a balanced 
terrarium to^'suppori a prcJViuii man t i s 



C. OXYGEN -CARBON l)J<i\JL)E LMlt 

12^ Wh> (,jn planib sur\i\f. ifi .1 seaieU f^iidiium with- 
out ariimril&9 H'uv ilu s »!)fciM) < ui hon dioxide ^nci 
nut r if nts ict phuivsyni In sis? 

13'» How (Jo animdis ohidin ^-wti^n lu j sedl^.d teiicirium? 

Do ANALYZING YOUR ()\fS TERRaRH'M 

i^i. Wrile, down t veiylhiiii! > >u liave m your cerrarium 
That js d I i \ t . Br'?>i(h: M (fd(li ^ list all the 

thiniis II uppdb ro suiviVf^. ih^Mi jihice a check 
over thes*^ iift-ds as \ou rt»vide ihem. 

Foi r x.jinpl f 

OROANtSM 
1 V s p 1 (i t-' 1 



NfclFDS 

ol))t'its t .> n; web on, in*- 
s<-:t I s H) fat, plduts to supply 
M v\i Ml oxygen, i^dcli-iiu to 
rlffi ompose lis wastr, sou and 
Witter for its plants to giow 
orj, fiifHl i'oi lis prey so the 
pr ev <'ari mul I i p ty 



TEACHER SUPPLEMENT # 12 

ANSWERS TO SUPPLEMENT # 11, ^'THE BUILDING OF AN ECOSYSTEM" 

!• From plants (through the leaves). animaJs (breathingj 
perspiring, excreting their wastes)* the soil, the air 
It's cool on the walls so the water vapor condenses- 

2. See no. I. (it^s the: water cycles evaporati on - tun- 
densation - precipitpt i on) 

3. Fiom the plants and animals They eai^ <ne moisture on 
the walls, a pond if you have one, the damp soil, dew 
on the plants 

It runs domi or falls down and is absorbed by the soil 
to be used by plants and animaJs. 5f ii^s warm, it may 
evaporate into the air again. 

5^ Some things may die, leaving more water for others*, Some 
may odupt to less water. For example, bi^eterid and algae 
form spores while protozoa form <-yst& . Sepds can remain 
dormant (inacti ve) for hundnds of years • Some may die* 

6-, Many things may drown, plants rol , mold and mildew will 
-glow on everything. See no-. 7^ 

7. For drainage of excess water, to provide habitat for 
some organisms, to store water 

8, Animal wastes, dead plants and animals thai decay, dead 
leaves and rotting wood 

9* Yes - they decompose (decay, rot) the items listed in 
no* 8 above 

10^ (a) Lots of grain to eat and suii; soil, water to grow 

the grain* reproduction of tfie grain, water to drink 

(b) bactei ia and lots of space (ii takes a long time for 
washes to decay) 

11, Lot s of insects to eat and the necessary food and habitats 
and shnl t^r and mates for these inse,cts to live and 
repro du ce 
water to drink 

taac ter la to decompose wastes 

I2« Plants produce their own carbon dioxide (by the process 
of respiration) 

15. Plants produce oxygen as a wahie gas after photosynthesis 



POST-ACTIVI FY PLANS 

Genesis: The BuiJding of m\ Ecosystem (Part l) 

UNIT Jit INTRODUCTION TO INTERRELAT f ONSH I PS 

TIME: 2 periods followed by 5 10 raiuutes, oik e oi twice a 
week for the remainder oi the rourse 

TO THE TEACHER: 

1. Discuss the answers to the questions la Siippl iMneut //^ 11. 

2. Discuss changes that are taking place in ihe ecosystems. 

3. Encour&ge students to conlinue thujx- ohS(M vati oiis beyond 
the required seven obser^rjt ions , 

^4. Refer to individual ecosystems occasi oiuil ] y , discussing 
with individuals and wilh the < iass prohabip explana- 
tions for observed changes. Ctilize these ecobystems 
whenever they demonstrate concepts or principles being 
studied • 



PRE-ACTIV Il'Y PLANS 

Genesis: llie Building of an Ltor^NSCem fPait II) 

UNIT II: INrRODUCTION TO TNTERREU f t ONSH J PS 

TIME: 1 period 

TO THE TEACHERS 

it stiuieiits are interejiittU und wi'i'lix^i' to obtain the 
jilanls, plan for the ronsrruction of an pcosy!ilpm sorae- 
wherfi Oil the school's campus. Utrcide on the kind of com- 
muniu desiied: woods, open field, or f-ven a garden- 
Also deride on where and hov oigauisms will he obtained. 
Perhaps Uiis project can develop inio a nature study area! 

ACTIVITY PIANS 

denutiis; The Building of an Ecu system (Pari II ) 

UNIT II: INTRODUCTION TO INTERRELATIONSHIPS 

TIME: Indefinite (may involve students after school or 
duri nfi 1 uneh ) 

TO THE TE40HERr 

Stud en is can either devote cJas^^ lime or after-school 
hours constructing the ecosysiem^ HaiMtats stiould be dis- 
cussed* wtiich plants are shade- to 1 ei ant , which organisms 
require a lot of water, what prodnccts are necessary for 
supporting the consumers, how will i^o necessary abiotic 
factors be provided for organisms. 



POST-ACTIVITY PUNS 
Genesis: The Building of an EeosysTem (Part 11 ) 
UNIT II: INTRODUCTION TO INTERREIATIONSHIPS 
TIME: Indefinite 
TO THE TEACHER: 

This type of project cannot be limited by specific time 
1 esti icti uns • Planting can be continued at appropriate sea- 
sons and students as well as t^eachers and administral i on can 
become Involved. Occasionally a class period could be spent 
walking through the ecosystem looking for examples of inter- 
action, interdependenci es, balance and upset, followed by 
evaluation of the ecosystem as a functioning whole* its 
dependence on factors outside its physi<al boundaryj changes 
that are occurring, and ideas for man-iniulo changes. 

The J earning possibilities are endless and may be as 
nebulous and "unmeasurable" as merely a means of apprecia- 
ting the dynamics of nature! 



UNIT III PLAN 
UNIT III TITLE: NATURE'S LAW OF SUPPLY AVD DEMAND 
TIME; 8 periods 
PURPOSE OR OBJECTIVE: 

For students to further investigate how liAina oiganisms 
interact with the physical factors and vith each other 
to obtain the energy neeessarj for sustaining life. 

For students to know that int eire ia t i onshi ps can bt re- 
presented as either a food chain, or a web of inier<on- 
nectmg food chains. 

For students to know that solar energy is converted by 
producer organisms into chemical energy which is ihtn 
transferred through each link in n food chain, even- 
Lually used up and lost (mai!)ly as heat) to The environ- 
men t , 

Foi students to know that the numbers of orgaiiisms in each 

successive link in a food chain must decrease sharply 

because of the energy lost 
For students to know that poisons are comenlraied in a 

food chain, the top carnivores accumulating the greatest 

amount • 

ABSTRACT: 

The following activities are related, with ho^h emphasizing 
of the two basic needs for life, f ood > The Food Web Game 
is primarily concerned with the comiilexily (»f dependencies 
within a community and the physi dl ogi (^al ties that exist 
even between a producer and a top carnivoie To prepare the 
web, the students become representative organisms in a 
community and physically construct a web that binds them to 
each other according to what they each eat. 
The second activity (The Pyramid Puzzle) stresses the dra- 
matic loss of useable energy as it passes through a food 



chain* In order to understand this abstract (oiuept, the 
sludents actually build a pyramid symbolic of the numerical 
relationship of organisms at each level of a food chain. 
Biological concentration of poison can also be readily 
demonstia ted 

Both activities can be varied in length depending upon how 
mnvh oi ihe preparation tlie students are involved in. There 
are numerous opportunities for demonstrating man's destruc- 
tive effects on natural ecosystems such aotivilies as 
t rophy-hunt ing, overhunt ing , bount y-huni j , antl use of 
persistent pesticides, and other bi o 1 uEicn 1 I > concentra ted 
po j sons. 



UXIT 111 SCHEDULE 



The Pood Web Game 



Pre-Aet ivi 



2 periods 



Activity and 
Post-Act jvi ty 



1 period 



The Pyramid Puzzle 



Pre-ActiviTv 



2 periods 



Acti vi ty 



Post-Activi ty 



1^ periods 
li periods 



SUPPLFMENrs 



13» Words To Know - Food Chains And Energy Flow 

l^. One Food Chain Of An Open Field Community 

15* Food Web Of A Forest Community 

16. Open Field Community 

17. Key To Food Webs 

18. Suggestions For Utilizing The "Key To Fooa iebs" 
19* Pood Web Of A Marine Community 

20* Food Web Of An Arctic Community 

2K Directions For Making The Pyramid 

22* Examples Of Food Chains 

23. Energy 

2k ^ Answers To Supplement # 23 

25^ Nature's Law Of Supply And l)em<jnd (test) 

26. Answers To Supplement #2") i 



UNIT III: NATURE LAW OF SUPPLY AND DEMAND 



INTRODUCTION TO ACTIVITY 
Thfi Food Wet) Ehtanglement 

TIME: 3 periods 
GOAL : 

To construct a food wet) that Kill r^ipres^nt the complex inter- 
dependencies of living organisms in t t ms of food and to ex- 
tend this concept so that The eficcir. of specific stresses 
(natural and man induced) on a ci;imnnnitv can be observed. 



INTRODUCTION: 

Since food webs r,re extreme iv cump lexj it seems appro- 
priate to discuss the effects oi i liunii,^ s m a lommunity that 
affect fooLt wehs in a physically complex manner. The students, 
therefore, are entangled with yarn oi siring and asked seem- 
ingly simple questions, only io find the answers in a hope- 
lessly tangled web of their own makini>' 



MATERIALS: ^refer to preactivi t> material 

several balls of knitting >arn; or string 
scissors 

construction paper cut in 5*' squaies; one per student 
felt-tip ma r ke r s or era yo ns 

references for preparing food webs (if students do this) 
2 large paper clips per student 
50 2-inch squares of black paper 

*One Food Chain of an Open Field Communiiy - Supplement # Ih 
Words to Know - Supple mem // 1 3 

^Fobd Web oT a Forest Community Supplement 15 
^Food Web of an Open Field Community - Supplement ^ lb 
^Key to Food Webs - Supplemcra #17 



^Suggestions for us^^ng the ''Key To Food Webs" - Teacher 
Supplement # IS 

Food Web of a Marine Community - Teaclier Supplement # 19 
Food Web of an Arctic Community - Teacher Supplement # 20 
^Cards, approximately 6" x 2'' with each of the following 
on a separate card: grass, grasshopper, rabbit, 
caterpillar, blue jay, clover, sycamore tree, earth- 
worm, owl , snake, robin, praying mantis , hawk, 
vulture , ba oter ia , fungi 
*tape for cards (above) 
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PRE-ACrU . i V ri \NS 
Ihe Food Web t.nc.iiii^i cmt :i! 
UNIT III 2 NATURE *S LAW OF Sl FFl V XMi JJhMAND 

TIME: 2 periods (or ^ periods if .s^ 1 >i '.ii-n < s maue ^fieif oku cards) 

TO THE TEACHER: 

The following are suo:i:t*sfed ci},j> t Md< h to iii r i udii^i the 
concept oi food chains leading i» n tui r s i nKi m]«, of food webs, 

A. Int roduee terms us ^^d in ' h» y \ of 1 o , h j ns j 
Supplement # 1 >^ IJiei? isK T>M((1enfs to Icibel «!)e 
organisms in their *Rli3<:pi*.t ;if uj >fy Squaro Ko'it" 
(Supp 1 ement ^ ^^si n^^r * fjr ? i:«s „ 

Bo Discuss food chain r (la ri CMi^lu ps' ;nnonu 'hi'- o.^i*iaisms 
in the inrrarium an(t aquciriiims thijt wei p i^stah I i^ihed 
m unit I'l . Ask each studt^^ij; io wiiic o\w l\>o(i (*hain 
present in his icrraiinm* 

Cv The students can see tJip rfn<' j iii^ctl by decomposers 
if some hamburger {one por?«')n k(:pt wet, l.h|e other 
dry) is placed in a warm iii'.a lor ^ .^cek, iind the 
ensuing putrefar tion di s( u f tl • ' *^ 

Dc Give each student a copy 'Otu^ Food »'h«un of an Open 
Field Community" (Suppiemf in. ^ I 'i i . \ulp taclors 
omitted such as the orii^in<ii crifMey sotucp (sunj and 
the niche that makes the choiii cv<je \ dticomposers ) . 
Then ] e t stud en ts wru in ^ fi v 1 1- rmh lor i he forest 
community . 

£• Now introduce the co\i( x'u- '>! a food wr^bv nisM'ibute 
tfie small cards, eath with rhf nanip ot a diilerent 
organism (see botiom of list uf m,jt i a 1 b ) . Ask for 
one student holding ii p!>du<.i lo itipf hth card on 
the board and draw an arM'A ,i 1 t * i ii. Then call for 
a herbivore. Continue M*is tijif)ti2,h a s i nii .i e food 
chain^ Below this food chain l>^i:in another separate 
Cham, Continue iintxJ ail ( ards ai e used. Ask the 
studeiits if the chains won i<i exist as s'^^'purate enti- 
ties in a natural communii\» Then asi^ siudents to 
draw arrows across chain.* Tha< < i)tnuM 1 organisms in 
separate chai ns togethvi* 



Chain 1: 
Chain 2: 
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grasi/lioppei' »•! tu'javr* ^ nTwil^ — ..^ ^ ha wk 
rabhll . j» i — > bac teria 



nbb 1 tT- ^^T.^i ■ ■ > biu t 

L A- - -^ iJ^ 



5^ 



Students will realize that the true relationship ot 
oiganisms in a cofflmuni ty does not exruess Itself in 
a simple chain. Ask them to give the new structure 
a %oxe accurate name than hain"* rhe> may say it 
looks like a web! 

F. Students can establish two loud wetos^ using Supple ^ 
merits #15 and # 16 (and Supplement #17, if 
ne essary). 



The followiriii suggestions can be omitted if the teacher pre- 
pares The "niche cards" (Supplements # 19 and # 20) 
himself, 

!• Students and teacher list examples of as many 

communities as they can think of: marine, forest, 
pond, arctic, tundra, marsh, subtropii ^ tropic, 

ditch, desert. As a class, decide on one 
community to study. 

2. Each student chooses to represent either a 
producer, primary -secondary- tertiary consumer, 
or decomposer, assuring ample representation at 
each trophic level ♦ 

3. Remaining confined to the one community agreed 
upon, students representing each trophic level 
(above) work together to avoid repetition. Each 
student decides on one organism^ sketches it on 
a 5" square piece of poster paper, and writes 
everything that organism can eat on the card. 
(Supplement 4f 19) 
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Words T'* KiJ^^K - K»0(1 AfiU hiJ6iii> f ! '^tv 

1, Producer --.aij Mradnvsm U)^^ ua <- s -ti^ t^ietiiX of sunlifi,iit 

t 0 rn^i k r 1 ' s . > t . * d ! r : m 'i mp it -^'ihs ^.a nc es 

2. Herbi \ ore 

or - uiim^i \ i o' j:ldh- ,f 

Primaiy consurari t\ ^ o ^ ^ j ♦ 

3« First levfi c^rniv^it 

Secondary cou^uiUHi 

Second levf"! r dt jii v 

or - .in ! K' i i • t r s ? r t'l r s i 

3# fop catiii^oit - lie .lUini.H l i* ♦ nd :.>f ii food 

i.hjiii tUid I: r ; i j i!»N d:i: or& 
( tX miJ n . i .i v\h > 

Omnivore - tin runmiji 'hrii -u-b oi uniindis (EX: bear) 

7. Scavenger - an tUjimai Mtj* r ^ ' - niimH KdbJes and dead 

hodirs ol d}n mcH> n «^ h i 1 U (i b> ilself 

(EXi VUi Mil i i .tJ' ■ 

8, Decomposer - an oriianism m .' f on dinmdi wastes and 

(jf ad p Id rtts ditii .uti m.j i , hi Ciik mi^ fbem down 
into hiu\iii: nn? *i . t!,di < an used by 
t» rpe n p * aii^ =^ IX M f i . 1 tniii i ) 

9^ Food Chain * *j \bain ol i -ni- u d<p*n<l on f^ach 

oTnf;r f'»r 1 . u - ^ n.iwii: wj • ij pi ants, and 

10, Fuod Web ai: ih: j r« ^r* ^u- - nJ » r i\ {Hjirr^ in a 

n. Food pyramid - a wa\ f ->h f.^ .?/"'^iijlLr food 

nf rdnl i n :i f d . .i , ii 

12, Saprophyte - a plan*^ HtcJ* . .mn inaK^ i vwi food (no 

< hi (;t jphy ; I , iitMi ^. h din- »'s ( t>od from 
dfcid ardl df* a\ m.. i.tinism.- * KX lunai, 
mt4Sl:i lom;^'* 

1*5. Niche - the- r:^1(. an ^^r <e.a ni .-^ ^: f.ti*,^ n an *^ < ofe> ^ ^'ni '> an 
or fiia (J i bin ' s \Aiii r n-. j i ..a 'i^ain 

erJc 



Ik. Plankton - the floating or weakly swimming animals and 

plants in a body of waler, often microscopic 
(EX: protozoa, al gae ) 

15. Phytoplankton - plant plankton (EXs diatons, algae) 

Ocean phytoplankion produce most of 
the oxygen on earth, 

16* Zooplankton - animal plankton (EX: protozoa) 

^7- Symbiosis - the living together of 2 or more organisms 

OF A DIFFERENT SPECI ES: this term includes: 
parasi tism, muxunl ism, and commensalism 
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STEVCIL 
SUPPIEMF.XT ^ 
One Food Cliain Of An Open P^ieid Community 




Consumers 




DIRECTIONS: Write in the proper terms tn describe the 
niche for each organism In the forest food ^hain, Refet 
to the open field community foi ihe nropei terras-. 



STENCIL 

SUPPtaiENT # .).5 
Food Web Of A Forest Community 



DIRECTIONS: Draw the arrovs showing wuicb organisms feed ■ wi-^lch. 
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Draw your o\ni choice of 
orgstnisra in tDe fo^.^jst 
commxir.: ty* 



CONSUMER 
Hawk 

Owl 

Hear 

Small birds 

Rciccoon 

Bobcat 

Opossum 
Mole 

Porcupine 
Squirrel 

Mouse 

Wolt 

Quai 1 ( bob- white) 
Jack rabbit 
Gopher 
Snakes 

Turtle 



STENCn 

SUPPLEMENT 7 !■ 

Key To Food Weh^ 

KICHE (mav eat Mie e<fg„ \ oung or aduJt} 

rabbi ts ; i nsei 1 s . b i 1 ds . >>»)akes , shrew, 
squirrels, mire. ti-Ji^hf^: s 

rabbits , 1 ns 61. t s , b j i is 5 squi r r el s , m( ifjs , 
mice ^ hawks - bhi rw 

nuts, seeds p I'l ui i , ^^)r( upine, rabbi 1 , 
deer, inse<ts. mi« c, WirlleS: fro^^^j 
t cads , shrew 

vary accoidin^, to i ht • ; nuis, seeds, 

insecis, spiders, f ^ u n ; ».orms 

nuts, see. (is, I rui I , t c*r tii worms , insects , 
moles, mite, tuiMes, froiis, toads, shrew 

por eupmes . i d bbi ts ? i uh ec t s > birds, 
squirrels, mice- owlb^ r<i^'ooiis, shrew 

nu Is , seeds - f ru a ^ \ ns ( r 1 s 5 birds 

seeds , he t bs , <.ar1 hwnrnis , mi 1 1 ipedes , 
insect s- spidni t en f i p*Mlt s 

bark, nuts, leaves, lurbs, buds, twigs 

bark, nut s , bceds , f unii 1 , I ea v e^ , herbs , 
fern, 1 r u 1 ^ . bud , U^i 

nurs, btMnIs, tierbs, I'm i ^ . mi 11 ipedes, 
insei'i s, spiders; ( hhI 1 r>< iles 

* mit:e, jack rabbi tSy ^iropliei .s, snakes, plants 

insects, weeds, seeds 1 bccfies, spiders 

bark, twic^s^ i/tasses, ( lover 

I oot s , bu I bs y { i\))cr s 

vary accordinti. to ihe types earthworms, 
insec t s , bir ds $ mul es , mi(. e , sp iders 
centi pedes , shrew, snakes , Jf'i ogs , toads 

seeds, fungi, leaves, fruit, earthworms, 
insects 
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Supplement 4 17 (Cont 

CONSUMER 

Spider 

Tick 



!• 1 V 



Ca lerplllar 
AUuit butterfly 



Termite 



Carpenter ant ^ 

Grasshopper 

Pi aying manli s 

Lady t)ug beetle 

Aplud 
C r' i < k e T 

Mi 1 1 J pedc 
Ccnl i pede 



mi 1 i I p^ df ^ xwr^k'K ^ > : V f^n • i [;rdes 

ydulT.s sm K Tjit r)l ood ')f <3rnmals before 
ihe> (»Hn chani2« f'lom neuls tiatehed to 
nymph and mm n tiom n\m{iii?? to adult; 
"^he n^wU iuvf^^f'l fn.d ii\m[lis fe^d only 
on rodi-tM s . liie adriis ferd on man 
and ia rge an J [»m l s 

vaiy act jjMiisii ? the I \ pe ^ ihe larvae 
and adults ui^Uiiliv eui lortin^^ plant and 
animal maifiiui; tjJ i h/i adult doesn't 

eat at ail 

eats ptiin?s 

many types don t i- ii vjust reproduces) 
or may su( k net iar f'lom fl oiveis 

(^a t" (de( ompost } -ipixl N.oud unust have a 

special pr,)(j/;^<^;i in ihfni stomach to 

digest t h( ( r i i n i in the wood fur 

them; a » '.d * A<nnp i *i f mutualism) 

bui-row in un.xl luit dun'i ? cit it; feeds 
on a s\veei lliud mnde l»\ <jpiiids; also 
feed on ri \a!J^'> foods*, lneludin^^ 
insects ami fluids f t om plants 

grass, ntnsp b^rdh, fuuiii; ferns, herbs, 
fiui i t ;s ^ » K ; iis hud s , 1 p v e,^ 

inset^ts , m i M i j.t d' ^ , bpl d t i ^ c t^nx i pedes ^ 
frotrs, tOiius. ilui f.i c5\ i iiJi. mant is 

both Ihe iiiixd and aduli fetd on insects, 
incl udi :i|J) j (Jt>, huae appetite 

su(»k *^he Jtut <s on? o\ plants 

grass, heit).^. sml^^ fruit, dead animals, 
olher or i t kr • ^^ 

grass, herb*-. dc«a\nm pLmts 
i nsects 



OTHER REFERhNCES: 



THE AriM BON NAri RE E.NGYCI.OPEDIA 
'The Community ol Lieiug Thinti!?. [ oi t sv atnA W'«oaidna 

Flcisn C^irdb Bv Renewal; Jiic, _ 

'M>laf-'ii \citi4r( htii'M- 1 v> : lr:i>i-iT'^^ R^j.ri'iesj Hux*'" t^i H ie .-^ , cind 
Murhs 

FtvMS'u) fit M (*ni({*' lo; Birds,. Bu7 1 f r*"; i 1 ^ » ; Hf[,1iles & 
Amphibians, fjf^^ts ati<: Shi uht? 



'available from Creative EducaUouai Soi. ie?>, 1 lu . ^ Mankato, 
Miraiesotdo Etta Srhneider; Edtroi ju Cliif^l, 
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I Suggest ion?> For VtiMzinix Th- *'Ke> T ^> I' )0{i i;s" 

I !• For students who are in(v*pabH of i bf\i n. i3 3 *ui their own, 

the list c»an be used to compU^^i » fi^^ ''POod W^-h of a Forest 
Coniniuni! > " and ^'Food Weh of .ui Opi n Kif ld Corrmmni t> " , 

2 • ^>t ud^n1 s can he c.skiUi tu cm^t ruv' r i o'd ? »» ;i i ns Uh J the 
key dS their reterence. 

). The J'oJloKin^ qu^siJf>iis c(»iild hr -jsk^^f, i*sinii thn k^y 6s 
^ ti i^e teron.ce : 

^ i<i Which are (produt'ers, <onnin» i&, ivenirprbj decomposeis 

odrnivoi'cr:, ^ ' rbi vort^s ) p'- ^'^ nUi* (I'-^rost, opefl" — ' 
field)? 

' Whi< h of the t^nifruiis would suffer ij pcsticidtrf were 

sprayed on an opiM^ field? 

(; ♦ V/!jieh woodlnnd organisms iOdld stilJ survive if the 
forest trees were all cvt down? I^jw do >ou know? 

<!• Which iianisms can cjdapL tf> eithrT lorest or open 
f jeltJ? 



e. Whi(Mi organisms depend ei Uier d i rec tl y o r indirectly 
on insects? 

f. Wfiieh organisms would die if someone (onlinued to 
"cleanout" the forest floor (lake all dearl matter away, 
oarry out and burn all dead Ui>nd)? 

Students who like to draw k kn\ 1m . ,^!cf d lo illustrate the 
koy • 

5« Studenls can add more oriianism-. «o rhr list, including the 
niche of ea(ii, 

6* The list could be divided into iowhi firiititiisms and open 
fie Id ori!,anLsmSo 

7. fhe students (*ould be asked to >oo{i:aniz(» i he list, group- 
ing a L j lie r hi \ ores , decompos f^r s • or ( a rnivor os , 

b. ihe key can be used 1o aid ir? making (he '*P\iamid Puzzle"^ 
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TEACHER SUPPLEMENT f 19 



Food Web Of A Mai^ine Community 

Direc tl ons : 

Cut construction paper (different colors can be used to 
denote different trophic levels) or cardboard into 5" 
squares, one per student. Reproduce each square below on 
a septarate cardo 
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PRODI CLH DllloMS 

.t i Ed p -nil (-TO scop 1 1 ) 




IRt'DU LK 



h I own a I gti ) 




i t (Mis> Oil rl 1 ' WISJIMS 




..'mi ' 
eats <) 1 I 



1// 




NAMK 

!UH,NACJ,E 

\ ,1 (, J iisTacean ) 




cock laan-xa.clC'J 




2nd level 

NICHE NAME 

Feeds on PROTOZOA 

dl 1 t he 

producers 



5rd 1 e\ 




iVICHE 



eats al 1 
prodiK er . 
larvae; 
pr OTo/od 



srt)\rTE 



hi} 




3rcl level 
NICHE NAME 



eats all 
proauc ers 

protozoa , 

worm larvae, 

barnacle 

lar vae 



CRAB 

(a crustacean) 




NICHE 



NAME 



feeds on WATER FJ.EA 

protozoa, (t\ tiny crustacean) 
\v'Orm 1 ar va e , 
diatoms, 
bainac le larva*- 




3rd level 

XICHE NAME 

♦*ats all CLAM 

producers , 

larvae, 

barnac 1 e 

larva 





3id level 

N fCHE NAME 

eats worms, SARDINE 

water flea, (a small fish) 

protozoa , 

copepods y 

all producers 



3i:d lev i 
XICHE NAME 



iVf^ls Oil 
If r 0 to/oa 0 
wui m \(\t Vfie 
dli fije 
pi odui em 



COPE POD 

I a 1 1 ny animal ) 
a c rustaceau 




^ith level 



iVICHE 



NAME 



eats all 
produc er s ; 
protozoa ; 
ropepods ; 
water f 1 en ^ 
larvae ol: 
worms p moll usks 
and c r ustacea 



STARFISH 



'ifd level 

NICHE NAME 

eats pto- BLUE VflALE 
(lu(,ers 5 




-'it h level 



NICHE NAME 

eats pro- SEA TURTLE 
(luc ers , 

copepods, 
water fleds^ 
seal lops 9 and 
V lams 




ERIC 



^♦Tii 1 e V ^ 1 

NICHE XAME 

eaxti Sdi d i:if , ilKftON' 
he r ! 1 uii J 
woi ras 




3 J d I e V H 1 



XICHE XAME 

eats al I ilElRRJXG 

pr adiu er 8 , 

wo I ms , 

oopepods 5 

proro^(/a ^ 

wa 1 p r n f- a ^ 

larvae of 

r-rustac ea 

and mol 1 usks 




5th level ^+ti le^t'l 

NICHE NAME NICHE NAME 




5th level 
NICHE NAME 

eats squid, SPERM WHALE 
heron, 

Sdlmon, tuna, 
cod, skate 



TEACHER SUPPLEML\; 'Un 
Food Web Of An ArcTi« ( oinmni! ■ < - 7J 

Fiodurer: SPAINISH M()-,.>. RROMEM ACEAK 

Mosses & lichens FRODICER 




ERIC 



PHODl CLh 
FOIIGET ME XdlS 



Habi tdi : lUah I c\tv\ 
am ma 1 : < o I d wi m <m 
like ( ) I ma t f . 
Food : oVasb r ^ ^ ! \ rs 
mi nei dl s it um * al • 
1 1< ks . 61 1 , 





OS 




Heibivorc (iREENLAi\D COLLARD BLACKFISfl: m(£.(( - plankton, plants 
LEMMINTt " ' 

Food : 

vegetat ion 





some 1 edV ( s rnui n : i , h • f-,j * t-^ > ! r t i e ) s lit!, ii! 




I'iABBlT; twiii^s, bark, <iuri M«*I\!\1N ..tti^rv of niprK 

leafy pl<uUs pii.-ni's j'-nl ; 




SHRIMF ( Sti^d I 1 ! i sh ; Ch^.w^uv s\l *5mv 



1 




Ilaliitatt in Al l A\ I K WAI IN - ; N^» i lnsK?t>o ^^Uh 1'^ h^<i ls 

cold shallow 

waters 

Food; eats ^jl'i 
types of shel It i >h 
( shr imp ) hini sinal 1 
fish (Salmon ;uid 
Blacktish) 




Squid, fish, WHALE Carnyw^re RIV R oriFH 

crustaceans Food. trdylisl*. 




Hubltat: found YELLOWFIN SquKis, si) SEAL 

throughout arctic TUNA and ro< 

waters < i>wa 1 1 t i^h o 1 e 

Foody eats all 
live small animals- 
Salmon, Blackf ish, 
Shrimp, Cod 




ERLC 



I Mi \\ 




Any M pe ol 
i meat 



KJNT, CHAD 




UNIT III: NAirRE^^ LAW m| si Jlt ^ >:m» okmaM* 



TIME: i period 
TO THE TEACHER: 

1 . Arrange desks or f; f 1 f % . d-j i i - a » 1 ^wiir ^ j L 

2. Select two ihi*-; slu'i^■l^:^ , t(:}iM--« *'%bfi:-t ^il enerev 
(or "mother uaiurH* /, IIhs^ smhImms -li^Jtiid fho o i\ ball 
of yarn and srisso^s, J'li.r . , n! 'Iif- c i c i e , 

3. The other siudenis shou I ' ii' « ii 1 i j< 'i with a 
niche card and : wo laii^f^ - M'^^ » j {;s <)t»j!nrii jo onpp- 
site ends ot thr' rard (s<>f Pint^ni ] i . 

^» The three in the ivnfpv ^ im to i i rm t i hi^ h by- 
each handii)g a luoducei' mh, ^ n*) "1 Hir VcM .u liie yarn 
is unravelled r o a l)prbi \ m ! i i ; ? -jh ij bt\ oi r tucks 

the yarn uu<lj:r th^. i>aper ( ! ^ I. i^. » 1 aTK IT'. The 

herbivore rakes oiip end of h*ii v,irn and nicks 

this end under tlie (lip lalw-Mid "l'K!J'>* »\ Ml?' The yarn 
is unravelled to a primarv i:immv>i iInji ff^^ds uii the 
herbivore and cut. The (ainivo]^ frrri^^^rfhe ( ut end under 
his clip labelled "1 ATE IT'' init* <ain!vorF takes one 
end of the ball of varn and i^!.,^ it undei the clip 
labelLed "FEE.DS iK", l\w is tuiFcj veiled to a car- 

nivore that feeds on the iiMmrn\ jjiiiivorp,- (his );rocess 
continues until each oreaniMa j ^citislifMl ihjr xt Is 
connected to all (he organiftiTi?> m f{fMis ou, Ndturally*^ 
the bacteria wi/ll be ^ iui< ( ? ^ d ^ c dl I mip lia aisms . 

5# A moment can be spent ni (a^-iu^i*.: dppffMiaJ.on of the 
web thus constructed: 



' P isr-ACH'I^ 1 I V PLANS 
UNIT lllr S'AlTRK'rf LAW OF SUPPLY AVD DEMAM) 
TIMES i per ^ ^^-^i 

Working wirbin the reiticrining time ulio^w^nce, Kit following 
Sxtuatioiih Cciu be enacted? 

a. To visu.jlize rhe loss of usedh i e eneri>:y along the 
f ooa rb J 1 lis • ^'h profluo ei ^ iiw f)c ha ruled a numb er 
or ^w(u;irHS' {J r i-:apcr rc-irh j^^pros^MU i iiii; a molecule 
oi ! - i poienlial (MH^i*M< al vii(-tii\ ). Since 

e.it l» pfidiMrPi* would us-^' some of his own food, he 
ke«^ p.s ii };!«;( e f juipei' and pii -b(5s ^ .rf,»si along 
the ( [wiin lo the herbivores, ihe hiMbivoies must 
keej. ..lie molefuiJe to use and ih^ n pdSb the rest 
ijionj. ihi: oliains^ This continues^ each organism 
(be:u!/ Tod) keeping one molecule and passing the 
res^ along.* When all. the food riiolerules are gone^ 
liie i>r»4anisms not fed are asked r\) stand up. Brief 
disfusriion should pcani out that (\) there is defi- 
nlielv a limited amount of food and (2) the useable 
eurrgN is ennsumed and must ne ren'cnished by pro- 
dui'ers u ilizing radiant enerav. 

bp To dramalj/e the f ar-rea'^'hi n^/ef fe(:;f s of pesticide 
pojsoi.nui. the produ(*ers can be handed a stack of 
DDT moJe(Mtles« Keeping one- the producers pass the 
I'fs^ along the chain until all the organisms are 
contaminated-- none should ])e sjiaredl 

c. to 1 fivesT Lga te the (Ujpe)idenay of all organisms on 

thv. pro(hicers (this is a goofl one with which to end), 
posiulaie a sli^ess that would kill the producers. 
AgaiJu DUr IS an excellent choice, or air pollution, 
(oi- hi nation in water) that scree ns out solar radia- 
tion, ihr producers drop their yarn and the herbi- 
vcyres 'I'eel It in'.^ Any ni'LS)rasm that loses all its 
food sLMuces must then die, lelcasing the yarn it holds. 



SUGGESTIONS: 

A. For .in advanced ''•lass, or if the food w^eb is made more 
thai; onr<>, 'aiious colors of yarn can be used to show 
citliet t hn diffei'ent trophii levels, the (.afferent hab- 
itats* laiUl, sea (deep vs shallow), air, or any type 
of lelatiouship dosireri<^ 



^^•The total nuinhcr of squares should be five less than the 
total number of 01 i^anisms# 



Tht^ post-activity discussion can be extended with stu- 
dents suggesting stresses. An example for a marine 
communnv is: contamination and/or death of the fil- 
TCI feeders (like clams) who concentrate radioactive 
unstes (from nuclear reactors) that are leaking from 
a barrel dumped in the ocean, A land-ba?ed community 
can be stressed by hunters eliminating certain key 
orifanisms (for trophy), to eliminate species that 
compe+e with domestic animals, or to eliminate 'pests* 



UNIT I fey NATURE'S LAW OF SUPPLY AND DEMAND . 



INTRODUCTION TO ACTIVITY 

A Toweilrjfi* Puzzle 

TIME: H feriods 
GOAL: 

fo pr^pciv^ u tliree-dinensional pyramid of numl^ers that will 
show liie numerical relationships among the links of a food 
thajri jD'j the successive dependencies of each organism on 
^ he nexi ♦ 

INTRObrmiOX; 

The Ui recti ons for construction of the pyramid must be 
lullowefi exac tly or the activity will not succeed* However, 
the effort is well worth the results since the ensuing dis- 
cussion rtjid subsequent students' comprehension is greatly 
enhah< ed by the presence of a three-dimensional , maneuverable 
model that the students themselves have planned and constructed* 

The boxes used in making the pyramid must be measured 
befor hand to determine how large a square can be cut out 
of IL top of each box so that the next smaller box "just 
fits'* on top^without falling through the hole of the box under 
i1. Refer to sketches^ below. Either write directions for 
ihr studenls so they will cut the hole out of their box to 
the propel dimensions, or draw the cut-out lines yourself. 

The sides o." each box must be numbered, one number assigned 
to eci( h food chain. See diagram below. 

MATEHJALS: 

*3 boxes prepared as ' . Key: 
J 1 a it va mme d b e 1 ow 

' level e - top carnivore 

level d - secondary carnivore 

Side vi(Mv: level c - primary carnivore 

level b - herbivore 

level a - producer 

numbers 1 and 2 refer to different 
food chains 




lop view of box a Side view of tioxes a and b 

' — \ 

«Cut Our ^ 




Note? dotted lines delimit area to be cut out 



Ma rid Is ne e ded for pyramid : 

pd{;er \o cm tr the sides of the boxes (paper can be replaced 

hy edch J a ss ) 

ciav'Ofis, lelt markers, or colored chalk 
sidpUs, thumb tacks, tape or glu? 
KHi\e*>, ruzor blades, or scissors 
reference books for food chains 

directions for making the pyramid: Supplement # 21 

exa;apleb of food chains: Teacher Supplement # 22 

optional 5 Supplements # 23 and # 2k 

Test, Supplement # 25; answer sheet Supplement # 26 



TEA(ilLk SUPPLEMENT # Ji 

f *f 

\ 

Of.! N ')iis For Making The Pyramid 

Pro-(<k K :xx\\ ^:i(>up with one (or inure) set of directions 
*o cGiisiriuf, Micjir part of the p>ramid. The directions will 
read Wu % .nnt exc cp ^ for 1 he s t a t emen \ s under 1 i ned . Substi- 
tutc t ur \\'^\' \ \vor<is ds indicated foi Sthr wuious boxes, 

S[ll)l^:\rb' DIREOr:t)NS for box a(oi d, e) 

st(*j> [ , (j.)t,Mn foiii 'j-^ets of paper ;jini earh to fit a 

-uic Ml thr^ oox . Do not atiach tlie paper to the 
h K\ \ e I ^ 

S^^p J. Siiuicins ur?o made the bame lood chdin woik on the 
s a mf- sheet o 1' paper, 

S»tp : MKi the side of the box mat Itas the number of your 

l*oo,d ^-iibin. Use the paper cut <o fit this side* 

Step 't , gU i^OKLY draw i 00 organisms of the type of your food 
tn*tn ihat fits the niche of producer ^ (Note 
stibs I i luti ons for b, c, d, e,) 

Step 1, A tiuli fhis drawing to the box OV THE CORRECT SIDE. 

Step \\\ large print write the number 0,000, 000 across 

fii^ drawing, (Xole substitutions for b, c, d, e.) 

Step 7. tu. J hole in the top of the box by cutting along 
RKl) LINE, 

Step, . Fieip others if you have time. 



STEP 


REPLACEMENT 


/| 


5<), heibivore 




^,000, {►0(1 




li'5, primary carnivore 




>K 0()r»,00() 


'I 


10, s'fuoiidary cainivure 


() 


/»<) 


h 


I , top ciriiivi . e 




1 



NOrt; TO THK fKACHERr The large numbei s that arf; a ^ ' en across 
H.f (Jii.win^s t. a m re •ealistic esMmatc- of tie riuml^ers of or- 
^Aahisms Ki\y\\ level that can support the numbers of orgdnisms 
at jhf- next Kvri. Most 'hiology texts havf^ ww adcij^ i.e descrip- 
1i-)rj :>i t^ o! ^j^.cal pyt-imids. 



PRE-ACTIVITY PLAXS 
A Towering Puzzle 
UNIT II a NATURE'S LAW OF SUPPLY AND DEMAND 
TlMEt 2 periods ^ 
TO THfv IKACHLR: 

1 In J t an he omir^ted if you prepare the food chains your- 

ilu' class js divided into four groups, each group assign- 
ed. >i M-lec liug an entirely different type of eamtnunity 
{('*iL. flun ine, f reshwater, desert, f oresi , open field, human 
suhdivihxun^ swamp or marsh, savannah, tundra, decaying log). 

The assignment is to write a five-link food chain charac- 
itM 'stK of the community selected. A sketch of each orga- 
nism should hp included. Refjur to Supplement # 22 for ex- 
rjmp]('S, ^_Tiii? s indents .may be asked to sketch a scene repre- 
seiiiiitive of I he 'community being studied. A written and/or 
araU > pr e sented synopsis of hi otic and abiotic factors and 
how tl)ey iniercict may be required. Each student in the group 
blionid have a **opy of the food chain, including all items as 
^hey ar^' presented in Supplement # 22. Other examples can be 
found in Supplement # 14, 



ACTIVITY PLANS 
A Towering Pu/zle 
iNir Mi ; NAJURE'S LAW OF SUPPLY A.W DEMAND 
TIME? I \ |;er lods • 
10 nih .EAOHKR: 

Don' I explain to the students that they are making a pyra- 
mid snuc I his will deprive them of part of the reasoning they 
shouhi [>Pi torm themselves* 

I)i\ide 1 he students into five groups (one group p^r box), 
ijicludiuii at least one « tudent in eacdi group r epresent\i ng each 



of t he lour food c hui ns ^ t uri i ^ d - Liu h st udeii i wi 1 1 need the 
( opy or ihj f )0d » hain his "pi e-ae 1 1 vi t\ h,io!ijj** prepared. 
Nupber I htf toui food chains (one to fonr)* fell the students 
to I em^mbc i i In number appl ied to thf.ii o^n food cliain# 

H<md ^d(.h ^loup a box and rlip, diitctions (Supplement #21) 
i r,t iTuik 1 n» tlirH level of ilie {?>i.imxd. i:u! ic'si fy and puzzle- 
nu ^ I hh,')\ itl fostered ^uul sT»muliMcd. tfni ourage the 
ht{nli-»if- to ^M'iiiure it ouf i hi^m??* ivt^s. >iii'i>s ih< importance 
. f ? ;> M 'twi iij t lip ins true? ti ons ^ xuc i I \ , r r 1 1 u I ai 1 v attaching 
1 Ik I ; f.ijj.ri r x$ Uu- rorreot sliii' hu<- in<jichi.*g the nam- 

hi i ..bbii^ried rj their food chain u i Ht i h.^ same number on the 
SJ<Jf wf llic I) ox 

Ali*?r itif-. students have coiiiplf t<d rii*^ drauin^^a, everyone 
shMUid Si( ni a large circle or squair- i ac i n.*!; each other. 

\r»k li>i volunteers to cum r- ihi^ * ii' i^/ with a box and fit 
aM I he f)ax< s loaether so they f ^ i I a siory (or illustrate 
tis mr^nv 1 ical concepts as pos^iU i'^K En<,oura2;e all stu- 
di-fiis to oltcr suggestions* 

Alt^ r thf smdents have correct iv tonsirucled the pyra- 
mid, with tbr four food chains properly aligned, ask every- 
on*^ I o Sit duvn , 

liirn the l)oxes so all the SMidcnls lan look at each of 
the Sides r Ask them to imagine ihai lhf> know nothing about 
vA:)\od\ (" ) and to use the pyramid io ex[;lain as much about 
tM'oloay as they believe the pyramid displays^ 




ERIC 



POST- ACTIVITY PLANS 
A Tow6ring Puzzle 
UNIT III: NATURE'S LAW OF SUPPLY AND DEMAND 

TIMES -2 period 

TO THE TEACHER I 

The loiiowing questions can be posed to analyze in depth 
Mie Si ^iiii f 1 (Miu' o of the pyramid, 

1, a. How mdiiy molecules ("pieces") of DDT would end up in 

ill I tie top carnivore if each producer is sprayed ami 
tukes up only one molecule of DDT? 

Wiitjt special warning does this present to man? 

2. a. 11 the human population keeps on growing, wha - will 

p<^op]H bo eating in the future? That is, what will 
the pyramid look like? 

Why? 

NOTE? Tne students should realize that we will be eating 

thp producers directly because of the waste of chem* 
icai energy (mass of flesh, bones, etc. uneaten and 
lost as heat) inherent in a five-link food cnain« 

v. Why (U)ps It take so many producers to support the 

consumers? 

'4. Why do 1 he boxes decrease in size? 

# 

5. a* Jf 1 pull out one box (do this) why does^the pyramid 
coil apse . 

NOTFJ:: it 8hou Id if the holes were cut the right size! 

h» Which js the only box you can remove from the pyramid 
wi t h(MiT causing it to collapse? 

NOFEi the top one, which Is why it would be a good idea to 
hcivc a food chain with man as top consumer. 

What 'message does this present to man, whc generally 
feels that ali life on earth exists 'FOR MAN'?! 



f)o In whdT wjy(s) do(es) the pyramid not portray the complete 
stoiy ol i nt erdependeneies? 

XOTE« dOf^sn't show the needs of the producers, the decom- 

poseis are omitted, often the top carnivore is capable 
if feeding directly on the producer or herbivore, the 
numbers may be inappropriate because in some cases a 
whole organism is eaten while in other, cases only a 
Ir^^tion is consumed (like the leaves on a ^ree) 



S9 





'I l.\t!f-\ BUf ONLY i { «.!- I,,. - |.\"(H' V 'if; fS 
■ I V4 r.Lhi K.-H IS ' - .!■■;, 



I 



'( i;'.HV? 




FN'i.itCY f'.' '^- r'.A ' M i! ■ '!!• nwr? 



M ' 



rill ffF:MAN P0FULATH)\ ';K( Wl) !.koUS, MURE 
wif food iv'JlL, Hf^ \J:MJ] n, 

UfJAf iM« 'rOl' PREDICT Mi'- n ^:IA I ( Oh MAN 



erJc 



SUPPLEMENT w -J^* 

Answers To Supplemenc # 23 
( 

The plant uses some ol the energy to grow, to repair, ro 
respire, lo produce its own food, ''Also, the ( ow do^.a j t 
absorb <hc entire plunt, 

I 1 • Gj'ci \ M 

fhri e IS loo murh waste of space and food need^^d to support 
mteimediatr oi'^atiisms in a food chain, • • 

NOTEi An mteresling side line would be to pursue the pros* 
speci ot a two-Jink food chain ail over ihe world;" 
Man and his producer organism. Would it be a bal- 
anced ecosystem? Would man be able to survive 
fisychol ogica 1 ly in such an environment. 



y 



SUPPLEMFm ^ -:^ 
Test on 

Viiture's Law of Supp i\' \u i Dtmajsd 

INSTRUCTIONS^ Ficrase use your )\vn ^.^j.^i.. He as i ; i v v ,u 
rtin hul iuiswer aii ju. - < mls cnnif.!*" • 

!♦ WriTf 'hx" iKJiiiPS or <lraw iV'^^ j ) l i a >. ^a^^ » titt ' i>';uiil u\ -.^ 

a f . V e - I ' -.k I ooU < tia in • F i f i .-i r\ ^ ; f j j rj( i ; .i • - 
tifii.',ti )i i» n^j-»ito since fut-v *- pir, -.tc- .^jvh ji.i , i ? ^1 

i'tidei' ixill ^ orgati'.^m:^ y:''i t" i drf >tj t 

the (orif--(i, Term (from Mj^ tuii-..\ hi^.'? IO[j (uim* i-. p? t 
luai'v caiaivore, producer, a ..r':.'nj,o^ f i , s. . onJat.\' .w5ii\"M ; 
herb I v o l e , 

5. What }s the ori^i^inal (I'lis* ai . , >i h\t!;tt<>Y r >r a^v i-i-xi 
chain? 

^. What. IS 1 he differeUio be^uo^-n 1^ »d ( lia i n ruiil t vvj_»j 

3# WiidJife o('fi<;iais noted the il< i I ,n i un Aut^u.j, 
N» C. was sli:adily derlinju^. IfMiH, Jifficjc»is CiroMfd 
hunting in eprtai|i areas f o i .xvo. xr.ii.-^. AfU-i touj 
years tlic- deef po|3Ulation hau in* j- ased jiieailv uu^ <i ^ 
the end oi' six anfl a half yerjrs i 'm ii^^cr pspulaij >i\ i)\ 
Aurora Wris all but gone» 

(iiveij ; t) I s i jjl'ormati on whai Lt L' V.L^ilA'JJlS '^^i-h* haw 
caused iht decline of the deej {• .^pn ! a t i on? 

6, A duel, haven was located im ^asif-m \, , by io(a] usiti- 
life officials. Hunt' * ftdiKeil 'O t lie aita. Offu iiiS 
al 1 owed a limit of tv - ks f.< * ham c i , I'Oi m<j- ^ iMini c i vS 
to a(lj}*^ve ih:s limit, * woj.ld t.ik* an averaM,<' Hjiee 
sliots to kill Jiie duck- fh i ^ upm 5>Mason^ on dut K.- n-. 

T he a rea < on I i nue d f oj^ s p \ e r.i i > I'rr ♦ Wildlife o I I i v } a i s 

beiL*;an to tr-oid large fisi- Kiiin ,n Mi is diu K Utivtu ijh 
result (/t I ♦sul [ioi soniu'i, • 

Ofl3(;ia'r, w<- re puzzled as !o • i-. ^ ju^f 1' Um f^^d pi^s ju- 
1 na; hee. asf. (hey knew no Judiisnx nad put leac'i wa.«-»'.^ iu?o 

the sui j ound i HL, waters ♦ Wh^i* <io \ 'Mi MjuiK vv.js mm s>ui i 
uf t hi' {f»ail [joisoning? 



What (^ihe.i or^i^anisms will > nt, i .i Jm: i it (j,niL,fr «j 

lead fjoi s(.ni rm nowV Why? 



Supplempnt # 25 (Uunt.) 

?• Rabbits' tirst choice of lood is grass*, aad 
a. their second uhoice of food is soyhean^^, 

Qrasshoppers eat grass* 

Hawks eat rabbi ts* 

Bluejays pat grasshopper.-. 

Bacteria feed off decaying ma^eiials* 
f, decaying materials return nnrr::ents to the soiU 

First, what would happen to each of the or Rams m s in 
cycle if o nly the rabbits were eliminated? 

Second', what would happen each the organisms in 
the cycle if only the grasshoppers were eliminated? 

8, In an ecosystem where only the piauis took in radio- 
active minerals (resulting from nuclear testing), and 
the following food chain was present, which of the 
organisms would end up with the most radioactive min- 
erals within 10 years? 

wheat-- cows-- man 

Explain why you selected the organism. 



TEACHER SUPFLEMLNf if ^6 

Answers Tu SupplMn-ir 4 

NOTEi Since cinswers may var>', \\\e iDii -wing is u r^^pt .khk i i in 
of the answers ^l^f^n by one j f om sTudenx^^ 




uducer 
\Jiaet eria j 





Dfec omposei s 



t op carnivore 



secondary^cTlTni \ ji e 



3^ Sunlight for plants 



ko A food chain is a list of oreanj sms thai depend on f en ti 
other for loud^ Starting with pi utiui ers up to top ccuni- 
vore . 

A food web is all interconnet ' j food chains in a communii> 

5. In my opinion the deer popular > on died out because at mass 
starvation. For all the new fawns ^here had to be f..uii^ 

V but the competition for food- affl'^riti^. *^lie lar«»e deer p/jpuld 
tion prevented it, therefore rau.-i ng the death ol f 
reproducers* (fawhs) 

6, I think tbf lead poisoning was (;:iused by the liunter n rjmmu 
mil onj (which contains lea<l pF ! i » i s ) • Now that i he \ % »(» 
have gotlen lead poisoning some-hini^ like this m^i^l'^ ruii>pvn 



/NOTE: 



lead from gasoline-powt.r^^d b.>ats is anot^h^ p,»-s^l 

bi 1 itjrJ7 

r J ^ v^jT ^^^^ 

fiAK cM^ci UcoriNe conta^^ 




Supplement if 2h (Coait.) 



Birds *iat fish 

dod become contaraxrid^- tfU, 

(a) rabbit 6-" grass and sayr.edUH 

dit- nit become more pisztn ±t\xi 



Hunters tcit iyird 
and "become con- 

grasshopper- sj 
ffluitipiy grtii i ly 



bl ue-,};ivs mul t iply 
srreatl \ 



(b) giufssboppers 
die-out 



sintf blue-jays eat otner 
D)t<is' '-ags then other 
specit'^ ol birtU may be-- 
come ar t 

Grass becomes 
moi rj UandaiH 



Blue-jays have 
nothing r.o eat 
so t hev di e ot t 



Rabbit s have more 
to eat. a nd b e co me 
e^Lii more abundant 



Harks have 
more to ea f. . so 
they reproduct^ moie 



hawks eventually eat 
all rabbits which 
causes them to die 
out 



Rabbits eventually eat 
nli the grasses and 
<o\beanSj which causes 
iiKjjrS s tarva ti on* Also 
tbf* nawks take a large 
fa 1 1 o 



Bacteria feed off the 
decaying materials ^ 



Decayed material fertiJis^es bo Ll f or producers 
to start growing again. 

8. 1 believe man would end up wi ib the most because the wheat 
would contain a small amount j which the cow would eat m 
large quantities and a man who eats the cows receives 
an even larger amount of i adioaci i veness , which, within 
10 years* would reach a dangerously high amount* 



UNIT IV PLAN 



UNIT IV TITLE: TO EACH HIS OWN 
TIME: 1^ periods 
PURPOSE OR OBJECTIVE: 

To investigate the . interrelati unships of org.:nisffis and cheir 



stand the foll-fiwing concepts; 

K Populations are liuiited by biolusicai and physical 
factors, thus maiutainin;? j '";a]-:>nce in nature. 

2, Organisms contiguously alter itwir ovn environrae nr ^ 
making it less inhahitabJe for themselves, but per- 
haps more inhabitabJe foi- othrr- spt' \es. 

3* Each species has structnrai dud physiological charac- 
teristics enabling it to funr uon saccessfully m its 
habitat and niche. 

4. Organisms that cannot adapt to change, die. 

5. Change as the result of eiiVi r ontnental stress, maj^ not 
be immediately evident, sometimes requiring months or 
years to be effected, 

ABSTRACT: ' u 

The major activity is a transect szcdy in which the students 
collect physical ^and biological informa txon about various 
environments and analyze this data m an attempt to discover 
the relationships that exist among tr;e organisms and the 
physical factors in specific communities^ 

The other two activities stress adapta-tion. "The Adaptation 
Angle" challenges students to design environments and then to 
construct organisms that can adapt to these environments or 
vice versa. "The Adaptable Treasure Hunt" involves the stu- 
dents in preparing a list of organisms t^iat display a pai ticu- 
lar adaptation* . eand then to finu tnese. 



physical environment. Specif iCc?Uy5 lor students 




UNIT IV SCHEDULE 



A Transect Study - Pre-Activxty h periods 

The Ecologists' Thing 

Activity half-day 

Post-Activity k periods 

The Adaptation Angle Pre-Activity periods 

Activity l| periods 

An Adaptable Treasure Hunt 2 periods 



UNIT IV: TO EACH HIS OWN 



INTRODUCTION TO ACTIVITY 
A Trajiseet Study - The Ecologists* Thing 
TIME: 9 periods 
GOAL : 

To plan and implement, then oigauize and evaUuiie the data 
from a trausov t study*, 

INTRODUCTION: 

The students obtain first hand knowledge of the use of 
field equipment in an ecologicai study. They J earn how to 
measure temperature, wind velocity, l3£;ht intensity, rela- 
tive humidity; how to collect soil organisms using a fullgren 
funnel apparatus; how to do a plant poi^uiation study along 
a transect;^ and how to make a soil analysis. In addition^ 
they learn how to organize data so 1 1 can be analyzed and 
evaluated. 

It is important the students realize that the knowledge 
and understanding of the rela tiofjshi ps observed during the 
study are limited by the amount of^ and accuracy of, mea- 
sured data that is collected* Most equipment can be made by 
the students; however, if any equipment is unobtainable, the 
corresponding activity can be omitted.. Activities can be 
omitted or modified commensurate wilh students* abilities. 



MATERIALS J^SKOEO POR "^S^liC' 3TUDV 

PER GROUP (m^ry ix^ ne can n-* sh-r^rcu ross grour,s; 

pre-activi ties? I ( oc'.hi^nii^r 

Supplement tf it?, ? 1 . 1 • t F y p e s 
1 v;^ :\ it3ii:ze , ? »i p P I TiC n t ^ ^0 

Sup I i"tnenT ^ 2? Rc^i i-^' 

; a lie 



pre-activit les: 



Iluiniil i :y c^art 



activity: 



% s? 



post activity: 



the rmomet ei ? 

Iiitigj ^rn f^iniiel / ,:p<v, aiM's * Supplement -^30 

1 speon or rrotv-ei 

rJ 1 C oh O I 

c i orVies litie or rapf 10 per group 
tape or sttii;ier 
plastic Wit.:, c I" a a, - 

2 no 305 si/e cans 

I Iruii ,]uif e t.an* one quart ^ open at both ends 

I s 1 s s J f ^ o ne qu r t 

datf! sboptsj Suppiem**nT #31 

He! a live Kumidity Cnbrt* Supple me nt # 28 

graduarcMl soM si^^e?; 

I caa ifiangrr 

insert CO ! lectin^ net. Supplement # 30 
bal ance 

batid 1 C!f5 nnri ^cmpow/jd microscope 
app a ra * us f <: 1 r r, " 0 ! e s tu dy , Hupp 1 erne n t 7^ 32 
Teach^^r Supp MmeM' , ^cr p re pa rx ng_^ graphs ; # 3i 
!ar,a^^ ^neet^^ oi » "Sf ?^ for preparing charts 
Supp lemenr ,7 V; A?» ) iyzin/r the Data 
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SUPPLEMENTS 
26.' Pre-Activity: Plant Types 

27# Pre-Actlvity : Temperature, Relative Humidity, Wind 

Velocity 

28. ^ Relative Humidity Cbarts 

29. Pre-Activity: Soil Analysis 

30. Instruments and Apparatus for Transect Study 
31* Preparing Graphs for_ Analyzing Data 

32. Data Sheets for Transect Study 
33« Analyzing The Data 
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PRE-ACriVirV FLANS 



A Transect Study 
UNIT IV J TO EACH HIS OWN 
TIME: 4 periods 
TO THE TEACHER: 

The following sequence is recommended for familiarizing 
the stud'giits with the more compile ated tecr#niques that >vx1j 
be performed during the field study. You will ijndoubtably 
modify the foiiowini; ideas d.ep ending upon the students^ abil- " 
itles diid the available equipment. 

Introduce the transect study; a rope will be extended 
along the ground, passing through a variety of environments 
(Ex: creek edge, swamp ^ open fie id ^ woods). There will be 
a team of three students respoiistbip for each 10 feet along 
the transect^ collecting as much information about their 
station as the class agrees on, everyone collecls the 

same data in the same manner, all the date: can be organized 
and then analyzed* The relationships and variations are 
complex and fascinating. The study is {^xr.remely sophisticated 
research and requires total cooperation among all teams^ 



SUGrfESTIONS: 

1^ A 100-foot transect is a convcrnicni sTize^ Oepen<|ing 

upon class size and sferhedules. one, one and a half, or 
two classes could conduct one transect study. 

2* One class period is used for tollecti^ig the data m the 
"coathanger count", (Supplement # and thi plants <.an 

be pressed overnight « '''he next day the following type 
uf chart is made and the students n.sked to draw their own 
conclusions^* ^ #Ex: What plant was present in the most 
areas; why? Ask students to propose hypotheses expl*iining 
the reason they obtained their data. They should even- 
tually realize the necessity foi collecting more data from 
the area: soil type, soil moisture, protection from wind, 
comparative temperatures, and relati\e humdiity at the same 
time ^ types and numbers of animals m their respective 



iOi 



areas and so forth 



This shouici lead to appreciation 
of why the transect :4tudy should be underw'^ken, and the 
necessity for all teams using exactly the same techniques 



CHART? 





1 


2 


3 




5, 




25 


0 


1 


y 






0 


30 


, 7 




0 


f 


1 


0 






0 



3# Practice measuring the physical factors* The students can 
be encouraged to develop their own instruments. Supplements 
# 27, # 28, # 29, and # 30 may be helpful. Only practice 
those techniques thnt may re^urre practice to assure reli- 
able and consistent data-coile 3ti on. Too muoh practice 
becomes dull* 



SUGGESTIONS: 

Two or three stiu^ents can be responsible for teaching such 
techniques as rer-aing thermometers, computing relative humid- 
ity, using the wina gauge* Meanwhile ; individuals or groups 
can be doing any or all of the following^; 

marking the rope in 10-foot sections, building the 

Tullgren apparatus 
assigning teams and checking their equipment (assuming 

each team is responsible for bringing from home all 

they can) ^ 
making the wind gauge 

making the necessary charts (Supplement #31) 

Flan with class an appropriate schedule for the field 
study. It is possible to collect tne field data in half 
a day or less depen<iing upon traveling time and student 
cooperation^ If arrangements can be made, it might be 
advisable to take two classes each morning (field work 
requires two hours) end spend another hour completing any 
lab work and posting the data* Alternatively, two classes 
could do tne field work in the morning and two in the 
afternoon. Completion of lab wo^k and posting of data 
can be restricted to iridividual class periods on subse- 
quent days. The former plan eliminates the dual problem 
of storage and loss of collected samples, while the lat- 
ter is more convenient for most school facilities (room 
space) and allows time for plant samples to be dried and 
pressed before they are used. 
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bTEXCTL 
SUPPIEMEN"! ^ :r 
Pr€-Acti\ 1 ty flam Fvpes 
DIRECTION'S^ \a>ti<? 



Select 3 study ore-s-, Cen^ly t::es 3 co2 . :.r.nger down iti the 
area; and then tLke a SimUc cf EACH DIFFERENT KIND of plant 
that is foun«} in^id^ ^hr ^rongei drP3 Sketch below wb«T t^ach 
t^rpe of pi^nf looks iik€ 'as 3 m^..3r.? :>f Identifying it), counx 
the number of .h kind ana vrzte thf; riumber oeside 

the sketch of mv. pl.nt. Collbzz onr ^xaitiple of eacn kind, 
place in a pi'j&tn. ho^. and on . oa^ Kc As soon as you can 
get back to ^t»e room, press :r*e^*^ ri^-^'^ bf^tween tP€ pages of 
a booKo 

lo Describe area. 



sketch 


of plant 




iSumocr the area 


1 , 






1 

! . 


2, . 


■ 

1 

1 

- 

j 


3. 


\ 










4 

\ 

1 








i 






! ■ -f 

i- 



(use beck if j'jf: V es? ^ry ; i 

1 

i 



COMPARISON or CLASS RESULTS; 

Were your plant types and numbers similar or different from , 
the other students? 



Explain why; 



if'' 
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STENCIL 
SUPPLEMENT # TT 
Pre-Activi t> 
TEMPERATURES NAME 



!• Place the thermometer flat on the ground with bulb up and 
record the temperature when the fluid stops moving i 

^£ (surface) 



2# Make a slit in the soil by forcing in a trowel and piving 
forwards Pull the digging tool back* Slide the theimora^ 
eter bulb into the slit to a depth of about 3 centimeters 
;(l")* Slip the tool out and close the soil against the 
thermometer* Read the thermometer only after the fluid 
stops moving. Scrape away enough soil to take the readings 

"F (soil) 



RELATIVE HUMMITYs ^ , 

1* A sling psychrometer is used to measure relative humidityc 
This psychrometer has two thermometers mounted on it^ One 
of the thermometers has a **sook** tied arouzKl it^ Wet this 
"sock" with distilled water. Then sling the psychrometer 
vigorously for two minutes. At the end of this period, 
record the dry bulb temperature as well as the wet bulb 
temperature. Then relative humidity can be determined from 
these readings using a chart-, 

IF dry bulb 



^'F wet bulb 



<o relative 



Notes A simple psychrometer can be constructed for this activ^ 
ity - see Supplement # 30* 

WIND VELOCITY^ 



1* Make a wind gauge as directed oy the instructor* 

2* Use your wind gauge to check vino velocity in a windy area 
and in an area with little wind. Take readings at six 
Inches above the ground and at two feet above the grouna. 
Then draw the angle that the wind made at each locatloUy 
or take the appropriate reading depending upon the type 
of gauge used* ' 



ERIC 



windy., b? 


Windy. 2 ft* i 




3j.ot Wincly bv. ^ 


S6t vindv 2.fr; 


Describe lo- 
cation on 
back* 






. Describe loca- 
tion on back* 
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Oven '\x\ c, :^0a* "^.im].].^ lO^'-* i -.^ ' « ; t;;^ J" lo 'i^^ M'^u'-*^ 
introduce. \ * u • i^^si o> soil s^. - , i.^ich >if'e :vi 1 1 

C ril ITp r'f '« {. .'-•sh J , Wlil* I'f * Cr^Sl iliPsh ii/r- SllU- 

sieve sr-rv;.';-:, iip y,t^. an: t^\<: \\\ ^ r \ ol c.^h soil tsi/.e cias^ 

frtti b*-' \' tt '-'ui -^ .p'* life * o " hOt 'j '..r'-^rPJ t xw h [uu :ir;i- 

lar ;^rec; is i rc/^ ; iio^ , Soii '.f'^t?; f'':s, th ;"i diamecof i:ui{er 

ihun 0 . • p ; ^^f-i ^.i^xls; **osf' vitr. Mi^uneier raiu3?m Irom 
0^02 ?u b'>nrs. Soil jci'mIps il jlioniv^^i-s 

()o002 10 i'' j'Or ; 1 e. silts^ The itP*si rpv]ar;.M'J soil, witb 

particle 'i i . t e iT s of less tt.Mj t.^Or-^ .-.m Te r.lc.vs. ^ 

To find, il^n |u r : er. tti of r^uy ^oti r * i . i . i e type^ follow t'nis 

TSTrri^^^^Inr-^r^^^^ ^ ^ '^^ ^ i^^^r ent parti, ic 

blRECTIONS? V;-aLn^ r>'?|;pr xo\%'e\ I- : tntjl ,'lriea' soil " 

sar-ipie on tho naper M>wei and w^' 3 cm^ * s??f:;Je aufi lov.-fi to- - 
a:e*her. S^ibtract 'he wei^hi ':f im ti^vp? to ;:.e* thr !veio;ht 
of ihe sasJifLC. Reco^^d this. f^l/ue ' soil snmpie ir r he top 
of r r:e&l o1 soil sieves Sii.xke \t .>r otis i ; for ^ mm* 

utes^ ThO!i we:€:ii th^ contents r;f»' »: sm vr s ep.d rat i \ on 
:he p^por rcn*^-l Sohrrac^ tip ij;. - tlM- lavel ea h '.me 
and reccrt^ i v.'pij^Ims, tJ"*en cr<nj i>e pf(c:Gri': of f-ivr* 
type or r.arti; e m Mie 1ot^:J S';r.p'e 
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Supplement # 29 (Cent.) 

Sieve No* 1 (iirovel) Type of soil 

based on classi- 
% of the totril sf^irple fication below. 

Sieve No, 2 (sand) . 

'i 

% of the total sample 

Sieve No* 5 (silt) 

% of the total sample 

Sieve No. k (clay) 

% of tbte total snmple 

SOIL CLASSIFICATION: Sand, less than 15% clay and/or silt 

Loamy sana, 155^ to 20% clay and/or silt 
Sandy loaiai, 21% to 50% clay and/or silt 
LoBiK or silt loam, 51% or more of clay 

ond/or silt 
Clay-loam, 20% to 30% clay 
Clay, 31% or more clay 



( 
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SUPPLEMENT #30 



Instruments nnd Apparatus for Transpct S+ariv 

1, Wind gaugt s Usirg a zigzag ruler as a model- the ivind 
gauge IS out out of cardboard. 



tAP£ 




_ measurements are one iiis h 

IV M7 

To use, hold wind gauge in direction wind is bi 
read the number the thread points toward. 

Sling psychrometer : 



01 Qr X 



To use, swing thermometer for 
thre*^ minutes and read the 
Mry bulb* temperature. Then 
wtt a thin piece of cheese- 
cloth and wrap it securely . 
arouiKi the bulb. Swing the 
thermometer three m«r-e jninutes 
and read the 'wet bulb* tempera- 
ture. Use the chart. Supple- 
ment # 28, to determine relative 
humidity. 




OUT Do&fV 
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TEAOiLR rf'FPLEMFVT ^ 31 

Prepu I inn ^i/u phs for Ana J y^^i ng Data 

The folioumg giuphs are suggested Students or teachej c 
prepare these (graphs before the field study and post th^^-tu, 
on the wall , 



Plaiif dai fi 
A, 



F 1 1 » r ft osl u i J n 1 .Hit data on the f ol I owing chart 
(to urti^nnuie the iiumbers ot each type plant for 
comi; ie ri nil f ho ( harts 3 n B ; 



B. Prepara one rhdrt lor each 



plant. The teacher can 



visit the fjelrt study site and estimate the number 
of cofiits thai will be needed, 

■Jpr , 



3t — 



/ ^. . ... 



^Orait numbfts when preiuuinii^ <*harts. After data 
is eompJeicfi on Chart numbers can be written 
to atcomodate the maximum number. 



1 1 



Supplement # 31 (Cont«) 

C. Height of Plants: prepare charts plotting stations 
vs plants below knee, plants between Icnee and head, 
plants above head 

2 »^^^^^^ -jtoliiia-L da ta * plot nuabers of animals vs station In 
the same manner as plants* ^ 



f 

4'©-- 



3. Physical factors - plot each physical neasureaent vs 
stations 



Hi 

■a 



f 



1 

o 

If 

Si 



no* t 



I 
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Supplement (Coiit.) 



Indi^ictua] graphs 7 s^«itions am graph results similar 
to 1 li is be! o\v . 



Q 

ltt<2 



% 

<? • 

14 



n 



11^1 



This is *ui exiiiijM*^ o t n tlini' thai ouid be u^eu for plants, 

CHAHii NXMBliBS F LA % ^ Mff (Tape example of 

Dl RECl i -5: \\\\\ > .ur ?»i ' i < >iu.iui uid insect her*) 

place rin * X'' lu tju- sqiuii* •» 

> t>ur s I ti 1 I uii * 
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ACTIVITY PUNS 
A Transect Study - The Ecologists* Thing 
UNIT IV: TO EACH HIS OWN 
TIMES 3 working hours (plus travel time) 
TO THE TEACHER: 

The activity can be divided into two sections: field and ^ 

lab. 

1. Field: Students can lay the transect rope across the 

istudy area and select their stations. Number the 
stations consecutively, students recording their 
station number on each data sheet. j/Tt would re- 
duce classroom confusion if each transect (that 
is, each class} had a different set of numbers/ 
Refer to Supplement # 32. 

2. Lab: The following must be completed. 

a. Determine relative humidity. 

b. . Complete lab activities for "soil animals" 'and 

"soil analysis". 

c. Post data on chart no. I A (Supplement # 3l)^ 

d. Post data on all remaining charts (Supplement # 31 ) ^ 



STENCIL 
SUPPLEMENT # 32 
Transect Station # Names 



DATA SHEET # 1 

WINb VELOCITY 

Directions: Write the number on the wind gauge that the 

thread points to; take 3 readings and av<^rage 
them* 

On the ground Average 

(divide total by 3) 

reading !• 

2. 

J. 



total 



b. At waist level Average 

(divide total by 57 

reading !• 

2. 

3. _, 



total ' 

y 

c. Above your head - ^Average 

(divide total by 3) 

reading !• 

2. 



tot al 



Supplement # 32 (Cont.) 



Transect Station #^ 

TEMPERATURE 

Directions: a. 



Nimes 



DATA SHEET # 2 
Time . 



surface temperature ^ 

Lay thermometer with scale facing up 
Wait 3 minutes . 



be ground temperature (l" down) 



Make slit in aoil, slide in thermome- 
ter. Shove soil back around thermome- 

ter, wait 3 minutes, scrape away enough*; 

soil to read. 



sub-'Soil temperature (8" down) 
repeat as described under 'b' 



HUMIDITY 



a. dry bulb -swing 2 minutes and read 



b. wet bulb - wrap cheese cdoit^h around 
bulb, swing 2 minutes, and read 



o p 



c. relative humidity (from chart) 



Supplement # 32 (Cont*) 



Transect Station # 



Names 



DATA SHEET # 3 

ANIMALS IN THE AIR 
Directions: 

In the field 

a. Uainii; the insect collecting net, walk along your 



10-foot section of rope, swinging the net in front 
of you in a figure eight, brushing the tops of low- 
growi ng plants • ^ ^ ^^0^ 



When you stop, quickly grasp the net near the rim, 
preventing the insects from escaping. 

c. Carefully hold a plastic bag over the rim and re- 
lease the insects into the bag. Tip the bag 
securely cl osed. 

In the lab 

a. Pour a small amount of alcohol inta the plastic bag. 
Close the bag securely. 

b. Shake the bag for a minute. 

Empty the insects onto a paper towel. 

d. Record the kinds and numbers of insects. 
TYPE (sketch or name) NUMBER 
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Supplement # 32 (Cont.) 

Transect Statior^ # Names 

DATA SHEET # 4 
ANIMALS ON THE GROUND 
Direct! ons ; 

a. Working your way along your section of the rope, 
search under the leatf litter for insects. 

»). Record below the types and numbers of each type 
you find. 

TYPE (sketch or name) NUMBER 

1 . 



2. 



3. 



4. 



5. 



6. 
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Supplement # 32 (Cont») 
Transect Station # 



Names 



DATA SHEET # 5 



PLANT TYPES - short 

Directions: Take on^ sample of each type plant lowe r than 
your kne e growing against both sides of the rope. Wrap each 
In plastic wrap and tape or staple to this page# Count only 
the no. of stems coming out of the ground* Count all dead 
leaves tosrelher. 



(Attach bag heret) 



T^otal number of Plants 



(Attach bag here) 



Total number of Plants 



(Attach bag here) 



Total number of Plants 



(Attach bag here) 



Total number of Plants 



(Attach bag here) 



Total number of Plants 



(Attach bag here ) 



Total number of Plants 



(Attach bag here ) 



Total number of Plants 



Supplement # 32 (Cont.) 



Transect Station # 



Names 



DATA SHEET # 6 
PLANT TYPES - medium ' 

Directions: Pick a twig or leaf from each type of plnnt 
which is taller than your knees , but shorter than you are - 
These must be touching or hanging over your transect section 



(Attach bag here) 



Total number of Plants 



(Actai^h bag here) 



Total number of Plants 



(Attach bag here) 



Total number of Plants 



(Attach bag here) 



Total number of Plants 



(Attach bag here) 



Total number of Plants 



(Attach bag here) 



Total number of Plants 



(Attach bag here) 



Total number of Plants 



Supplement # "52 (Cont.) 
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Transect Station # 



Names 



DATA SHEET # 7 



PLANT fyPES - tall 



Directions: Take a twig or leaf and bark sampJe jroni Mv ji 
type of plant which is taller than you are. These musi b*r 
touching or hanging over your tiansect section* 



(Altach bat^ here) 



Total number of Pi£>fits 



(Aitach baa; here) 



Total number of Pld?ils 



(ALtach bag here ) 



Total number of Plants 



(Attach bag here ) 



Tot a 1 numb er of P la nt s 



(Attach bag here) 



Total number of Plants 



(Attach bag here) 



Total number of Plants 



(Attach bag here) 



Total numbpr of Plants 



Supplement # 32 (Cont . ) 

Transect Section # , , ' ^ Names 

DATA SHEET # 8 

SOIL MOISTURE 

Directions: Pick up a handful of soil ana classify the 

amount of soil moisture in it by the follow- 
ing descripti ons ? 

a. Dry -falls apart and sifts between fi npe i s 

b. Slightly, moist - appears moint but does hoi 
stick together when squeezed. 

c. Moist - sticks in a clump when squeezed 

d. Very moist - squeeze and the water is 
obvi ouii 

e. Wet - water drips. 

Soil Moisture (l" down) 

Soil Moisture (8" down)^^ 

(Halfway to your elbowX 

LIGHT INTENSITY 

Directions: Write in either: a. total exp^osure; 

b* partial exposure; t« \ot'aV shade 

Morning ; ^ 

Noon ; 

Afternoon 

NOTE: Look to east to judge morning exposure. 

Look to MBSt to judge afternoon exposure* 
Look directly overhead to judge noon 
exposure . 
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Supplement # 32 (Cont.) 
Transect Stdlion # 



Names 



DATA SHEET # 9 



SOIL ANIMALS 
Direeti ons : 

I. In the fielrf - collect a 'plug' q£ soil that fits iuio 

a no. 303 can; label 



a) 



Perform either a or b; 

2, a« (n the lab - empty the can into the large can vith 

a screen bottom in the following 
apparatus : 

light source (plug in) 

^an with screen bottom (holds soil 
" sample) 

collecting jar (with alcohol in it) 

Label the collecting jar. 

Recording results - pour the contents of the collecting jar 
into a shallow glass dish^ Observe under dissecting miscro- 
scope. 




NAME OR SKETCH OF ORGANISM 



TOTAL NUMBER COUNTED 



1. 



2, 



Supplement # 32 (Cont.) 




NAME OR SKETCH OF ORGANISM 


TOTAL NUMBER COUNTED 






$. 








7. 





i 

4 
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Supplement ff 52 (ConL*.) 

2. b. NEH^TODE STUDY 

Materials (in lab)--- funnel , cheesecloth or stocking, 
soil sample, rubber tubing, jar or beaker, alcohol 
tripod , clamp 

Nematodes are microscopic round worms; some infect and destroy 
plants. 

!• Wrap soil sample in a double layer of cheesecloth -/r \^Xmt^ 

stocking . Ac^tl W^^Tc r 

Set up the funnel as illustrated: f^C^i^ p^^^^^ v 

u5c^cv^ of \ 

3. Place tbf? sack of soil in the funnel and slowly fill the 
funnel with water. Nematodes will move through the cheese- 
cloth into the water where they sink and concentrate 
abovtj the clamp. 

^1. After 2h hours, dpen the clamp for a split second re-^ 
leasing a small volume of water containing nematodes. 
Collect this in the beaker or Jar. 

5. Centrifuge the liquid — nematodes being heavy will be 
thrown to the bottom of the test tube>. Carefully pour 
off most of the water. (This step is optional) 

6. With a medicine dropper, transfer a drop of the suspen- 
sion left in the bottom of test tube to the micro slide- 
Cover with a cover glass. Observe under the microscope « 
The worms are transparent so look carefully. 

OBSERVATIONS; 
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Sketch of animals seen 


Total number of each counted 


1. 




2, 




3. 


* 
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Supplement 32 (Cont.) 



TRANSECT # 



Name 



DATA SHEET # 10 



SOIL ANALYSIS t 

1. In the field - a. Digging downwards to eight inches 

drop spoonfuls of soil into a no, 103 



metal can. Try to collect equal 
amounts of soil from all depths, 
b. Label the can with your transect num- 
ber, title it "soil analysis". 



2. In the lab - a AiM tap water to the soil sample nnr! 



Mix, 

b. Pour this muddy suspension into youi* 
glass quart jar. 

c. Rinse the can with more wnter and pour 
the rinse water into the glass Jar. 

d. Fill the glass jar with water. Shake well. 
e« Label the jar with your station number • 



3. Comparing results - 

Directions: After^the soil has completely settled (about 

2 days) draw a profile of the different layers; 



B. Calculate the % of each layer as follows: 

100 X depth of one layer 

total depth of soil " - — 

Make this calculation for all the layers. 




MODEL OP A PROFILE 




silt 



sand 



clay 



I J* 
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Supplement # 5j {Con^ ♦ ) 

Transect # Name 



DATASHEET # 10 . Alternate 

SOIL ANALYSIS! 

1. In the f'ield--colleet one "tuna fjsh-size' can of soil 
from your station. 

2= In the lab--foilow the direc-rions on " Pre-ac ti \ i ty « 
Soil Analysis" lah sheet. (Supplement # 29) 

3* Results - 

Gravel: Weigh I ^ ~ 

Sand : Weight X 100 ^ ^ 

Sill % Weight ^ X 100 = ^ 

OUiy 2 Weight X 100 = ^ 

Total s Weight X 100 = ^ 

SOIL CLASSIFICATION 2 



NOTE: This is an alternale procedure for soil analysis 



Supplement # 32 (Cont.) 
Transect Station # 



Names 



DATA SHEET # 11 



SOIL PERCOLATION 

Materia ] s needed: 

1 juice c;in, ruler 
quart jar, timer 

Directior;st 

In the field 



1. 

o 



Remove both eads from the juice can^ 

Mark the can 2" from the end, place the can upright on 
the soil to be examined, cover Kith a board and drive 
into soil to the 2" mark. 

Poui 1 quart of water into th^ can and measure distance 
of the water line from the top of can each minute for 
10 minutes. Then measure after 10 more minutes. Con- 
tinue measuring at 10-minute intervals till all the 
water has disappeared. 



DATA: 



TIME ELAPSED 

(start) 0 

min. 
'f2 min. 
:f3 min. 

min, 
^5 min^ 

min. 



DISTANCE OF WATER FROM TOP OF CAN 




4-9 min. 
^iO min. 
4-20 min . 
4-30 min. 



•f^O min. 



POST-ACTIVITY PLAN'S 
A Ti'ansecl Study^The Eealogists' Thing 
UNIT IV 5 TO EACH HIS OWN- 
TIME : 3 periods 

TO THE TEACHERS 

J. Forty-eight hours after initiation, the "eoil ani- 
mals'^ and "soil analysis'* studies can be oompleied 
and the results posted on appropriate charts 
{Supp Iptnent # 31 ) • 
'2. Students can analyze the data, with the assj stance 

of a qucs ti o una ire si mi la r to Supp 1 erne n I if- 33 , 
3# Follow up study with class discussion to point out 
the correlation between biotic and abiotic factors^ 
Students should be reminded that even if student 
error masks existing relationships, or results in 
erroneous conclusions, the research techniques em- 
ployed are itivaluable and should be iiiasteied. The 
usefulness and shortcomings of the transect study 
can be discussed. 



STEXCIL 

SUPPLEMENT # 53 

Analyzing The Data 

Answer These Questions Concerning Temperature: 

Miich of the 3 temperatures (surface, soil, sub-soil) 
is usually warmest? 



Which 2 stations show the greatest difference- in tempera- 
ture? Is it surface, soil, or subsoil? 



Look at the other charts and see if these 2 stations are 
very different in any other ways (aside from temperature) 
Write down any differences you find. 



Does a certain temperature seem to go along with certain 
other factors we measured? 



What other features of interest did you discover concern- 
ing the temperatures? 
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STENCIL 



SUPPLEMENT # 33 



Analyzing The Data 



n 



3. 



Answer These Questions Concerning Soil Types: 

Examine the displays for different types of soil. If 
there is a difference among any of the samples, can you 
explain why such a difference might exist? If there is 
no differen^:e, can you explain why? 



Do you see any pattern of change in soil type moving 
from thf:? first station through the last station? 



Do the types of vegetation change as the soil changes? 



thfie a relationship between perco lat i on rate and 



Can you find any pattern between type. of soil and any 
other factor that was measured (like type of plant, 
amount of moisture, temperature)? What is it? 



If the soil samples mainly look the same, what conclu- 
sion can you make about the relationship between soil- 
and types and numbers of vegetation in the area we 
studied . 




What is it? 
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7. Study the soil and subsoil tempe ratures . Are they 
different? Why? Why not? 
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STENCIL 
SUPPLEMENT # 35 
Anal yzing The Data 
Answer These Questions Concerning Wind: 
1. Does the force of the wind vary much along the traiisect? 



Are there any physical obstructions or land char^^cter- 
istios which change as the wind velocity changes along 
the xranse ct ? 



3. Study the wind and insect charts station by station. 

Does there seem to he a relationship between the nmount 
of wind and air insects? Explain the Relationship. 



h» Is there a relationship between amount of wind and 
surface temperature? Explain. 



5. Is there a relationship between amount of wind and 
amount of so il mo i suture? What is it ? 



6» Is there a relationship between amount of wind and the 
presence of certain types of vegetation? 
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STENCIL 

SUPPLEMENT # 33 

Analyzing The Data 

Answer These Questions Concerning Moisture:- 

1* Is there a relationship between the amount of moistuie 
in the soil and the kinds of vegetation present in the 
stations? What is ijt? 



Is there a relationship between the amount of nioi-.Mr-f 
and the numbers of certain plant types in the staMoris? 
Wliat is It? 



3. Is there a relationship between the amount of moisture 
and the kind s of insect types found on the ground? 
Explain. 



Is there a relationship between moisture and numbers of 
different insect types found on the ground? Explain. 



Why are there different amounts of moisture? Is there 
a relationship between moisture and amount of sunlight? 
Between moisture and temperature? Between moisture and 
soil types? Between moisture and soil percolation rate? 
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STENCIL 

SUPPLEMENT ^ 3^ 

Analyzing The Data 

Answer These Questions About Plant Types: 

1. Select any plant type. Study the following relation- 
ships concerning this plant type (you will be linding 
out what factors — biotic and abiolic--determinR wliere 
it (grows the best). 

a. Is there a relationship between this plant and a~ 
mount of soil moisture? Does it only grow in the 
wet station? Are there more of this type in the 
wet stations than the drv? 



b. Is there a relationship between this plant and 
iemperature? Explain • 



c. Is there a relationship between this plant and 
amount of sunlight? Explain. 



Is there a relationship between this plant and 
certain other plant types? Explain. 



e.. Is there a relationship between this plant and the 
number or' kinds of insects present? Explain* 



f. Is there a relationship between this plant and the 
amount of wind in different stations? Explain* 



2. Answer the same questions for as many different plants 
as you hove ti me . 
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UNIT IV: TO EACH HIS OWN 

INTRODUCTION TO ACTIVITY 
The Adaptation Angle 

TIME: 3 periods 
GOAL: 

For students to know that all organisms have certain stirc- 
tural and physiological characteristics that enable them 
to survive In a specific environment; that different 03 - 
ganisms adapt in different ways to the same environmental 
facto rs • 

INTRODUCTION: 

Although it w'»s difficult at first to think outside the 
realm of "conventional" organisms , our students soon found 
it stimulating to create 'super-adapted' mythical plants 
and animals and eventually realized that the more diversi- 
fied the organism, the greater its chance of survival. 

MATERIALS: 

paper and crayons or pencils 
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PRE- ACTIVITY PUNS 

The Adaptation Angle 

UNIT IV t TU EACH HIS OWN 

TIME: ij periods 

TO THE TEACHER: 

Present students (groups or individuals) with an envir- 
onmental pciiijmeier (see list below). Ask them to sketch and 
describe one , two , or three comple te ly di fl erent organisms 
that < ould survive and reproduce in the envixonment. Stu^ 
deals must he prepared to justify the adaptations of the 
organisms. 

Dependent upon their ability, more than one parameter 
can be included and the level uf sophistication of the ndap- 
tati ons heightened • 

Impose H time limit on the students' creations and stim- 
ulate debate and competition in judging each others' results 
which organism appears to be the most adapted? 

Emphasize the variet y of adaptations possible for each 
parameter. Examples of environmental parameters: 

1. The environment Is terrastrial, rocky and steep. 

2. The organism falls prey to large, swift animals with 
sharp teeth. 

3. The temperature ranges from -20**P (winter) to 105^F 
( summer ) • 

k. The organism is a herbivore and has no natural pre- 
dator. Describe: (a) it's te^th; (b) it's ability 
to hear 

NOTE: hearing may not be essential in this case be-* 
cause It Isn't needed to find food or for 
protecti on. 

5. The atmosphere doesn't carry sound waves. Describe: 
{a ) the organism's sense organs : (b) how it commun- 
icates; (c) how it protects itself from predatois. 



6. The environment is aquatic* 

7* The winters are long and severe* Snow covers the 
ground all winter. The animal is a herbivore. 

8. The organism is a producer. The climate is mxio 
all year but there is very little rainfall, and 
rainfall occurs only one month each year. Consider: 
(a ) its physical appearance ; (b) reproduction , 

9. The habitat is terrestrial, but frequent floods ^'o 
occur. 

10. The organism is preyed upon by a bird. It's habi- 
tat is the sand of a beach. 



SUGGESTIONS: 

1. Students should consider adaptations for the following 

a. protection 

b. how it reproduces including litter size and fre- 
quency 

e. how it obtains and eats its food 

d. how it moves 

e, sense organs 

f, colorationi shap^, type and number of appendages 

g. type of behavior including hibernation and time 
of day it 's active 



ACTIVITY PIJVNS 
The Adaptation Angle 
UNIT IV: TO EACH HIS OWN 
TIME: \h periods 
TO THE FEACHER: 

Diviilf irie class into groups of ^-S, plus one judsf r 
group. Supply crayons and paper. 

Each team ijesigns an environment which includes as mau\ 
bioti( and abiotic factors as the team wisljes* The , indices 
will award one point for every reasonable factor inrlu{ledv 
Allow 20-25 minutes foi' this activity. 

The judges switch environments among the groups. Larii 
group must then construct an organism that is well adapt e<i 
to living in the environment wiih which the group has heen 
provided. The judging team will award one point for each 
adaptation and subtract one point for each liability (i^;. 
inappropriate adaptation) and each environmental factor to 
which the organism isn't adapted. 

The points awarded for the environment and the organism 
are totalled for each group and the winning group announced 
An award (bubble gu^ or a special privilege granted) is 
recommended . 

Each group can describe the environment they developed 
and the oiganism that was created by another group to live 
in that environment. 

SUGGEST rONSt 

!• If you encourage originality you wi 1 J be delighted and 
amazed by the clever and unique environments and oj na- 
nisms that will be devised!, 

2. The activity can be played m reverse, by having each 
team design in detail an organism and challenge the 
other i*-um to reconstruct that organism's environment, 
including relevant biotic and abiotic factors. 



LNli iV . iu EACH HIS OV.V 



iXrRnnrcTroN to activity 

An Adaptable Treasure HurM 
TIME. 2 periods 

' oi stiidt:;rj.s to learn tu look lor and apprf:^ late the multj* 
iw^L ot u'uvo 111 wlfifh all organisms have adapted to speci- 
fic liKtois their environment. For studenis ro kno^ 
that there are many different ways to adapt fo a pa; ricu- 
lar fMivi I nnment • 

in;;uodu(: ion: 

Studnnts can become more involved in this treasure hunt 
hy makinji the lists themselves (refer to Teacher Suppiement 
4 The students do not look for specific organtsmsV 

they ] ook for organisms that have specific adaptations- 
Since it would be difficult m some cases to carry back 
whole organisms, a piece of the organism can be collected. 

MATERIALS' 

PER GROUP 

list of items for treasure hutit 

to ('olle(T Items in 
TEACHER 
ivh is t !(' 

SupplfMnetit ff 3^, ''Suggested Lis i for Treasure Hunt" 



TEACHER SUPPLEMENT # Vi 
^Suggested list for the Treasure Hunt 

BRING BACK A I'lECE OP/OR WHOLE ORGANISM THAT HAS ADAPTED !0 
THE FOLLOWING: 

1. having its tail cut off frequently 

2. not being able to run away from an animal that will 
eat it 

5. having to prey upon animals that can move much 
faster than it can move 

not being able to move in order to obtain water 

!5. being prey to an animal that moves much faster than 
it can move 

6« living in an area where the ground is very shaded, 
but requirinia: a lot of sunlight 

7. having to depend upon anothe r species to help it 
reproduce 

^Tlie list should be varied depending upon the kind of commun- 
ity available for the hunt. 



n(^f. . V 1% PIAXS 

at v' t ' • ^ • r^'^nsJire ttunt 

rJMtt i Mil 0(1 
ro rilL < K AC! I Mi . 

'I In ^tudiui-^ ^'O'^i ( lu- rv and tht* wi 1 1 3 r.jr Jies^ , 

' in t)t i ii\ . ^iuups tUiM en<.b :iioup nskt:r(l ro pre- 

pare <j iTsl o I' spp**. •♦s to ue (ollected oi^ ! tr^^'asure hunt, 
J.!St.« wiil ex(ha!f;i t\ ?><>f(^r<' tht- hunt. 

Uie iTTOsips should Iuiok thai thev'll bri p4»nai]/.ed (e/g,-. 
luse points) to) any r ] ^1 j i u I ons linm L)niu<led. I the 
olabs dO(jdp how 1 otiii \uo list should be*, 

I items sliould hi- simii'it to ttiose referred to In 
Supp Umf tn 7/ U niii,v b*- hcli'tal 10 lu ve a fow examples 

from ih€^ suiipteinent tu net tlv s indents started in the right 
di re< 1 1 on . 



ACTIVITY PLANS 
An Adaptable Treasure Hunt 
UNIT IV: TO EACH HIS OWN 
TIME: 1 period 
TO THE TEACHER 

Take the students to an area suitable for finding the 
kinds of organisms included on the lists and allow an , 
agreed-upon span of time for the hunt. 

Recall the students, and permit each group to show what 
they have found and justify its suitability. 



/ 



UNIT \ PLAN 

UNIT V iULE. THE ONLY THING CONSTANT IS CII.\XGE'^ 
TIME? 7 'CO S periods 
PURPOSE OR OBJECTIVE 5 

Tor stuucnts to know that environmenxs are constantly change 
ing-'Mjp t- hotb biolojricai and physical influences « 
i F:i^ students kn.'j'w that all organisms, including man; are 
continudHy making xheir environment less inhabitable^ for 
th(:m.?eU^e So but perhaps more inhabitable for other kinds 
of organisms * 

Foi students to kno\v that all organisms are deptaident upon 
each oTher and upon their physical environment, 

ABSTRACT^ 

There are very many examples of sucoessiun xn every area. 
Two ha .e been selected to study in detail following a short 
introduction to succession through reading and discussion* 
The first activity is a field study during which the students 
are shown examples of the main stages of 'old field succes- 
sion^ as 11 Oicurs in eastern Norxh Carolina. The second 
acTiviiy is a microscopic study of succession as it occurs 
in a hay infusion broth^. 

^This broth must be started by the teacher 4-5 weeks before 
the students use it^ See Supplement # 36 for details. 



IMl V SCHEDULE] 

A Fr ogi es25 i \ t:. fi^ld Trip Fie-Aciiviiy 2 periods 

Act ivi ty 2 periods 

Change lii t im: Unseen World Pre AvTivity 2 periods 

AcTi \ 1 u 1 pen od 



SUPPLEMENTS 

3">. A Prugiessive Field Tri^ (Old Kiejd Suriession) 

56« Prep.^ rdt i on of Hay Infusion Broth 

57a The Compound Microscope 

38<, IdeiM i f\'i ng tbe Parts of tlip Miciosiope 

39^ Usin^ llie Compound Microscope 

^0, , Care of the Microscope 

41. Succession in a Hay Jnfusion Bioth 
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piMf > 'i M s 



' <'nna I , '^^-^l i^^c Gffocts ..;£pc 1, »>r.f'i:,os l^-ive on .ill 

vntiots ^ airs of » s:? i tai 'inn :li jcu ssi ns, the rea 

j^ons lor 'Ju^ii ex J J . 

INTRODUCrroV 

Aiiv biolj^v or f colo^y texc nxii hove ampic irilorma- 
1 1 on coiicer ri ^-tf. <-..o • xeal su r ion , A li.'ilaiir^i of read^ 
ix}^^ (iisriissioii: and direr^t observation 3s Ihr approach 
used i ii th J s unit. 



MATERIALS: 

Refcr>?nce l)Ooks--e^ surccr>sion 
Suppiemeril y/^ ^■\ r?. r.g r*. .ir:>. '^lelH Trip" 




PRE ACTI\ I lY M 



\ P r o u r e s s 1 V e f i r I d [ i i p 
UNIT \ \ "\m. OM.Y IHTNG CON'SrAXr !S UIA\(JE^» 
TIMt J jt^ ^ 
TO THE ii^AiJIl R- 

r» >M»'^ J r*^^a(liai> . so i Im i sl^lenls ^ resPdroh a 

libt of I. f\ qiustions to be (liS(uss(U ^hc foliowina day 
{ see lis! I "W / 

On t!u -^rt •>nii (JdV discuss ma]Oi nsjie^ is (fMi^rn- 

ill,^ «lUriSS. 'It, I hn ftll 1 OVillii IS Kt J5Ull.i£PSled lisl of 

ques t i ons 

(* IS secession? 

l:, Di >-»t I 1 tx^ buw cind why sui( ( s.^ion ( urs in , *i 
l.>i«sM„ cj )jOt)dj ci f«'iliPii 1 u'd , A Uo',\ijh. i^ marine 
i 1 ;)iiine n ? o 

3« D'U siun ession alvnys xciir n\er a Jong j;eriod of 
Mine? NOTE* Often a iiatiu*i] dise^sm or man - 
mdiu ed alteration clauses an aljrupi change^ 
E.ir.. Excessive dis(hciige of human sewage into a 
s!nw-moving or stagnant bodv of water leads lo 
an aliial bloom and (rremauire en t rophi ea ti on . 

^1 . Ih>f su (M ess 1 on al wa yV) f o I J ow the same pattern in 
a 1 i en V 1 ronmen i s? N'OfE , [ ne i e a le ma ny inter- 
iUfinii facrois deteimininu sut( cession m any com- 
muni I \ ^ Such J ac t oi s as p 1 ( i p 1 1 a i 1 on , pr oximi ly 
o f seed s t)ur i^es ; c 1 ima t k i h an^es , mi gi a I i ona 1 

1 s >f ncighbori ng f auj.ui , mt ervent i on of man- 
ail ac ( on ni f oi' l he s pe c H i « serai stages in any 
pa I » 1 ( ulaj communi ly ^ 

')c Wha1 natural and mati-indiu i il o( < uri ences can dis- 
rupt su(-( ess i on? 

It IS im(y?riani to note tliat every oy^yanism changes its 
environment 0 makmu the (uivxionmcnl h ss inhabitable (loss 
of 1 ood , >\aler; accumulation i»l uastes;« Tlie organism has 
3 alternaiivcs^ tidafjt, move- or dic^ M«ni is no exception! 
And we ha ve no j) lace 1 eft 1 o mo\ e . • , 



! I\ 1 rV PLANS 
A Pf Oi? t'Mssi \ e Fie I <j 1 i i p 
UNIT \i *»THE; ON! V THF\(t COXSTANr I.S CHA.VOE" 
riMEt 2 |{e;! iu(ls (2-honr fuO<l .-.lu.t. ) 
m) iTHE rb/iaihR: 

'.hr> Ivfil studv uiul or I tj kcii slioivs stud^nTs The stnges 
Hi onl fiphl sui( ession, a veiy commoii o((*urTPiue in our 
areci* Ttic s(uiJ'Hts a driven a shui t distcuue from the 
srlioo! and are driven 1 1 mc to survey etuh s»aiie hy walking 
ihiouiih ih(j study c<reas, askiuic and answ^rii:'! qiif^stions. 

An examplr of the l'iei(i stud\ data shcrl i b included 
(Su|ip IcMHtrMil t7 but liiis tM'tivj Lv sliould he modifiecJ 

ro suit yoMi' oun envi i onr.ieni . R*;('ti io an eoulouy text 
for examples of succession in ail kinds of natr.ral 
eommunii i o 



F L Oii M-* SS 1 V ' i' I ' 1 

; Old I'ie 1(1 -^li' I ^ - 



DIRECTION^: a, U^- td .if^ . J/:, v -hf^ oh\i'^iih 

Of a 1 ^ i ( . h ' ; ^ .J f " I " s * . As u (I r * * , 

look !'')?' ( \ M!« ; ; I *M< J', IMm )Mi S \v 1 1 I 

^ I ' M, i il f' .ni ■ \ I , ^ ' » I • ,\ \' ^' I <5 I s f fl itP . 

W r i L r 1 Im' ii' , ,H ' J ■ - M i^'' .-^ mI • i r s i ,i j' t 

\ DM S '-T' f |. M " ^ i « ' i V. 

< ' . A. 1 s () a a s vv t f - ^ ; i \ > " - - i ; ^ r- . i s i / i , i j M < a t 

s ( a ;in l ' h ^ ! * ' i *j J ' \ < irr j; hn; i s v ou 

se(^ cUhI Mm { \ |, V : 1 I ?hiik n[h ^ouo. soil 

I O I OOk iM M ' • 



STOP NO. SIA^^b; iri?lSTn:s 



^* ^^ER AL SL\*J}'' * ijMii^iiss; tdil horso- 

\^"♦ ' J "I • , /, ^ f,fi 1 1 on is 

Ql'ivS ri ON; I s I lip J - u:r, , t« , J : ^' i n I m i xed in 

vi \A\ t !i( „ 

SHI), 

AuMMALS-^- - 

^ ^ ^ ^ ^ ^ ^ 2 - 1 fl ) iind 

.♦v. j'.ii.MvrfMl IS sliortet* (Hid 

' 0 JiuLUruM , Al so see 

i ^ <'d , f rab£z;i n ss ) 

AUDI] lONAl. [)ES( R^M 1 . 
Man I S« - 
SO 1 1 . . . 
ANIMALS — - 



ERIC 



Supplement '1 iCot^i^} 



Stop NOc SlAiyE ^ Milliill J lllllE 

. 3rd SERAI. S T AUF b r o o ni 5» c < 1 1' ( is t fi i (• k ; pine 

beealiniia are snuiil; will 
exi s t This 'n ay i^u s r v t^r.) i 

ADDITIONAL nEscniprn>\ 

PJ AX7^ — - 
AX' fMALS 

QUESIJON: l\u\s do pine stfMiii»iiis vi t hpr^-'^ 

Wliy don I j; (Minims jl: uv, s*ioner 

than t!ifj '>? <i s * u^v 

^th SERAL ST% <ih ah* \ H) y»u.i^ sin^.e field 

.j J'.'iudoni-d ; p3 nf s tire 
<nM>i<t t M i ( . Ui 1 1 i p i n^^s nre 
Uwni i iitiu i , \\iit cl wood s eed 1 ings 
,jif^ 1*1 s(MM hut mu(:h smaller 
t n.in [, J iiH ; I ook l or dogwood , 
r ed iiuj jj 1 (' . 1x^0 < li - i^nm, oak, 
lii ( l\<)r\ 

QUESTION; Why ari^ Ihe ha r (hvt)tJiJs jusl now begin- 
nini^ to grt>u? 

ADDITIONAL DESCRIPflOX. 

PLANTS 

SOIL--- 

ANIMALS- 

1. 5 th SEHAL STACtl j,lKiMS ! ns since field 

u,i< a l)aniloric d ^ no pi ties ex- 
( f'|- 1 Hi (Milt I (W. edue or m 
.n e,!s; iMrduuods are 
r,M 1 , M v;riod.> are very old , 
ii<ii> c! shI II I (;k ory will he 
do til I ."tin 1 

QlfESTJON; Why do fhp f ah^-s »iie onr f*Kv,e\it along 
the ednc ;nid i u o|,tMi arc^iji? 

How do lumfM^r <')mj;.uiie8 prevent this 
stage and ina j ni .i i a jiine I ore^ts? 

Do ahandoni (I ( i ^ His all over the world 
prosrrebs the sant< way ffif\v dn in hnst" 

ern Nortn Cai » i j na? 

Exp lain. 



Supp lenif'iit jf 3? (Loiit,) 



STOP NO, HTAGF \ CHAR At rh RtSTICS 

APDITIONAL DESCRIPTION 

PLANTS--- 

SOIL--- 

ANIMALS--- 



FINaL QUESTIONS; 

Wliicli IS the 'pioneer sl.iile ? .cjifie Ji ) 

WViich is the 'climax st.isie (umu a box around it) 



UNIT V; "THE ONLY THING CONSTANT JS CHANGE*^ 



INTRODUCTION TO ACTIVITY 



Change In The Unseen World 



TIME: ^ periods 
GOAL: 

fo observe the serai stages in a hay infusicyi broth as an 
examplf; of ecological succession that goes unnoticed - 
and therefore generally unapprecidTed. 

INTRODUCTIOX; 

The hay infusion study is important for two reasons: 
the plankton observed are unseen bur so vitally necessary 
to all aquatic food chains (as producers^ as well as re- 
ducers and decomposers); and students love to use a micro- 
scope ! 

It is necessary to plan 6 weeks in advance (see 
Supplement # 36) • 

MATERIALS 



PER CLASS 



PER GROUP 



reference books 



1 mici o-sli'le 



hay infusion broth series 



1 coverslip or square 
of plastic wrap 

1 medicine dropper 

1 microscope 

Supplement # ^1 



ThAtHtR srflLhMENT 4 30 
Pl ) ;i J I oil ol Way Infusion Bioth 
GENERAi. f RO(,EUL'Rti 

I • Cut ill 1 r<l htn /arass x nt o 1 I p lecos . 

2. Adil ii t»iniiij iidiuil'ul of i.* .j iim . 

Fiji th'- jrir \vi lt.» rhs,tilif'(t vnrei. well water, or tap 
v.'rHei that has stood uucovereil .>veiuig*j?^ 

, A<1(1 a (iMi^ie of pond* tlnchj or cKjuarium water, 

\* ( o\ fM IilMiIIv. date i\nil ]<\\n i \shv U{-\o\\). spt in a 
\\\i\m air. I t»x posed 1o indiifct I iiilit , 

SPECIFIC INSfHUi liOX.St 

# 

Sui . ' ss 1 Jii f a kes i - J mon ih s v so hf n i nni im <)-S weeks 
htjoit! the exMrisc. pre|>are *) hrjv intusion biH)th once a 
wef'k. lalxliMii!^ I lie lirsi broth • STAdE (or h)*^ the second 
bioth ' STA<tE (or 7)''* conlinuinii in ibis m.iiuier througJi 
the lasi biofb iwhi(b sb(Mi hi be [;jf |.aMMl i he day oT Ibe lab) 
label led '\SiAUE I . 



I5h 



UXir V', THE MM V IHINT, CON^IANT 1 *:nANGE'' 

TIME', J: p*^ r i u] h 

TO THE rL.-vLHFH 

h» ).|'M T[>r ^^ ^•^..'S I p ^\^f' use ot rhe mic r osiM)pe . 
Sm|j|. 1 il ? ' S*^ ' iU'^\ cuc i>ro\ided for 

^h'ls jjuij.os' . I » - (. I ItJifii fo Km )v; tiv>»v to use., i 

nn I OS* ^'i^t. r-\i[ I \ r iw n t - "r- ( lif m JUS Mvi t e ci bi ] 1 1 y ) , 

fUici '{0 . cifj bp I'SHfi .ts {, i t M - s ! anti ■^^ii^ir:Ms who 
per form e\<rj, r i ofi < I ; v \\^ ii * iu hi }.«;, uniirrf » o use ibe 
mjciosf'U; - * u r II stMiniuy, b.ntf.ira^ in^Kitiii dl ditfrh 
\v.'.;er) whiN' fiJr .r-ht^ htn«i*^ii;s 'Ptirn how fo use the 
mic rosc'0|u'- r.ro|;*^ii\ Ibis pM- js very essential 

since mt>sr MMf'^KiUfHs biui.iJly nusiusf nurroscopes which 
are \er\ «'>,s':i\ i 'j leptiii. 



STENCIL 



SUPPLEMENT # 37 



The Compound Microscope 



The invention of the compound microscope opened a whole new 
world of minute plants and animals whose existence had never 
been dreamed of. The microscope also m^de it possible to 
study tiny portions of plant and animal bodies in great de- 
tail. This is an expensive and delicaie instrument and must 
be handled with great care. 

The parts of a microscope may be divided into three fi;roups 
(see diagram, Supplement # 39): 

1 . The optical parts (lenses inmecal ho Id ers ) 

a. An eyepiece, or ocular. . .This is the part to which 
you bring your eye when you use the microscope. (No. 

b. One or more objectives. . .An objective is a combi- 
nation of lenses in the lower end of the tube. It 

is placed directly over the object when in use. (NO. 

2. The mechanical parts 

a. A stand made up of a heavy base (No- 1) supporting 
an arm (No. 12) 

b. A horizontal stage, or platform, with a hole in it 
through wiiich light can pass (No. h) 

c. A vertical tube, or cylinder, which holds the optical 
parts (No. 9) 

d. A nosepiece, to which two or more objectives may be 
attached* . .To change from one objective to another, 
you simply rotate the nosepiece until the desired 
objective clicks into position. (No. 6) 

e. Wheels or knobs with ridged edges. . .Turning any 

of these focusing knobs wi 11 raise or lower the tube 
and thus move the objective farther from or nearer 
to the stage. 

1. The larger wheels are the coarse adjustment. 
They move the tube quickly through the full 
range of its motion. (No. 10) 

2. The smaller wheels are the fine adjustment . 
They move the tube slowly through a small dis- 
tance, and enable you to make slight changes 
in the position of the Mibe. (No. 11) 
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5. n. 



i I 1 lur. j n. * J tiii J .J ■ I s 



rhtcMiiih flu sNitir 10 the ^hj^^iMxp. - The miijoi 
inas \ I u') ?5 I <l , i) f 1 iJ ■ ^ « d( . ^\!m < h ^ s usr^l f oi* 
J 1 fill 1 V Mil i JL i J" m ^ -i » ,i Ml ^ • I i> ci s 1 x ^_ li I f tti a 
ujU't-j' .tiM' .J ' /lit ixr si^U . ubi-h is for n lUNiibv 



'lb .t 



\ f [ L .i ; in .J Ui > t r a IJ 1 ^- '-^ tin t»m ou til /if 1 i 'i Ij ( 

thai |.ci?>s{t-, '..loiiiih Mjp -^liiiii * - . iflu' d) aph r .^jm is 
on I he I- };■! 1 ; N ! ii » »1 \s\i i ail*' wiay hi* a <li r^k 
u*i t h Itw I r ^ > 1 <M i 1 V J rii I I / ( V 'M" M ina V ha v a 
(• MrM 4 I'U -Mt ; \ i a ; d*^ t a h 1 1- i t i *♦ o | ^m) « ji . ( Nd , » 

A (OfMj^i'TS': sfhiv ht ,.i»* a'h(Ml- h:^N * 'liiLil^^lJ-^iLLL'*^ ^'^^ 
I \L !] * I ,) t I r t r (Mi hs t !u in n I n . i lie ( i ;>s i^i' 1 1 is 
I 1 ;i * f (I 1 ■ « r > ? aiir i im i) i 1 y. h f f i 1 lifj 1 1 «: ( use 
Mil-; u !% f '> I 'i ? X J] h I i! ii f r ' ' \ . 1 > » 



STE\(J 1 L 



SUPPLEMENT » 3"? 

IDENTIFYING THE PARTS OF THE Mil. HOSCOPE: IDENTIFY THE PARTS 
OF THE MICROSCOPE PICTURED BELOW. PLACE THE NAME OF THE PART 
IN THE BLANK BESIDE IT. 



^» n ! FMI \ I - 

The m''Mi..:j'>; '^M.iPuM. 'h) ^ '-^ t jni"' iM^lp: t*!*^ 

Ttu ma t ' f : ; ■ - i m ' ) * j ? s u i : i \ Pit 1 ri (I • 

li. Win 1^ ]i^i*'Sh<ii ^ J f .'-K .»! thy, v.o\er glass 

ontr ed^ic ol MP ^ .ncj s;)^ • ; ^.i - n :,n 'hn- next to 

the drop iqiiifl nn^l ;^ v Hijv.Mi fo drof;, coraploiely 

cover iiiiZ . liP sj.HtimtMi .u.<l mi. i? .j >( jiijuid. ^ .n* i ng thf^ 
oovei HicKss m This mc'.urjtM pr cp^-* >}; hubbies fiom 



■To bt < oriH^ l.inMi-if \v , • b tin- nii "r-* it is htsx to start 

with ,j s{*^ t .m^-, M:-if ' bn;<n» rUKl -ft)? tan be seen 

iviih Tb»«' fbi ir^nM-'i --^xe)'^ in a newspa- 

per niitkf- iio(Mj sdbj^Mi^ fKt MM^ r:iir}.'»t, lt,.ni Mie newspaper 
cut a smjii p { ^ t oi j.^f.^-'r •mhi m p , p.e ipiiti '*e'*-, Mount 

thi^i { 1* <,f oj rn j:r V tn <j ih-.f. t w^r.nr <]n r) slide and 

Now loiloK 1 b< u I f . M I \' 1 (M examining 

tbn S Si J (!♦ nnd * r m". r « * u j r , 



Supplement # 3^ iCotir,) 

Hoiv to Examine the Specimen und^i tUe Microsrope 

1) Turn ti'H nosepie^e lurri'i The suorrer objective (low powe 
is in dir^^ti line with th*: tube. You will hear a 

clit'k when The posiTiun is correct. 

2) SeT The diaphragm at its maximum opening. 

3) Oet your lighT-^-turn The mirror toward your source of 
light. Looking through the eyepiece; mo\e the mirror 
jrounu nntil you gp^ the brightes''' light possible, 

) Pine ! he prepared slide on the stage in such a way 
thci the piere <'»f newspaper is in the center of the 
opening of rue stage and the printing is right side up. 

5) Wf)ilt lookiiig at the microscope Irora one sidp; lurn the 
»:oarse adjustment downward until the objective rs very 
close to the si ide^ 

6) Now 1 <;ok through the eyepiece and tuin the coarse 
adji'siment upward until you see the newspaper letters 
clearlvo Take hold of the edges of the slide with the 
tops of your thumbs and slowly move the slide until 
ycu see the letter **e". 



ERLC 



STKXt II. 

SUPPLEMEXr 4 ^0 

(are Of The Mic rose ope 

(iive reusons I oi the folloKinii rules re<>ar(ling the t i re ol 
the mi or os{M;pe . 

I. Wlien corryina, the nneroscope, ♦ p Ufo instriuneiif i;. 
wuriiibx, or ver t loal p osil i on ho I di nji { he aim ol Ihe 
niK tMsoope wi \\i one ^niid and usiiia the palm of youi other 
hHud 10 v^ipporr the base. 



Before jjuttini! the mi(M^os{;ope <}vvay, turn the coarse 
uijiistmpnt wheel until the nusepircp is all the Kay do^vn 



3. Always keep the eJ ips turned in. 



k. Use f»nly soft lens paper to ean the lenses and mirror- 



5 Always (;lpan the mleros(*ope !)elote and after using-, 



ACTIVITY 
Change in the Unseen World 
UNIT V: "THE ONI.Y THING CONSTANT IS CHANGE" 
TIME: 2 periods 
TO THE TEACHER: 

A wet mount can be prepared for each hay infusion broth 
and set up under microscopes before the students arrive, or 
the students can work in as many groups as there aie micro- 
scopes available, preparing their own wet mounts of each 
hay infusion broth. Refer to Supplement # kl for the lab 
procedure. Explain how the ha> infusion broths were pre- 
pared. Most biology texts contain a description of succes- 
sion in a hay infusion broth. 

Questions at the conclusion of the lab can be discussed 
after all students have studied the hay infusion broths. 



STFVCII 



SUPPI£ME\r ^ h] 

Su^iM^ssion In A Hoy Infusion Brotti 

LAB PRUCKDURE: 

As yoii fjrof)ably knou. pontl walei is xnlMbi t e d by many 
forms of pi, nil and nnimal !it>. In oider to study thes'^ 
tnierooiizauisms it is nceeeseary \ o makr a tcmporarv oiejia- 
lation or vv muun r , ^hio is done as fol'ous; 

t. Caret fleai] (tap waiti) and polish (clean hanker- 

chipf) a in ! ci'oscope slide and cover slip. 

2, ^ Obrain i uo d x ops of hti> infusion l)rolli and p]a<ii raie- 

fn, tjy in the eenl^^r of the slide. 

3, Now cart^fully touoli a rover slip to the ed^e of the 
drop of water. Tiently lower the co\er slip onto the 
drojj of water. Blot excess watet witlJ paper towel. 




( I ) Wi t h a inedi (n ne 
drop{!cr put 2 
drops of wa ter 
on the slide. 



(2) lon<h a cMver 

slip to t he 

edire of the 
wa \ , 



(3) (rently lower 
the s J ip onto 
the water . 



THIS MUST UE DONE CAREr4IIJ.y 
THE COVER- SLIP. 



OR AIR nUBBEES \s 1 LL FORM UNDEIR 



Plaee the prepared slide on tlie nn c roseope stage, clip 
into locus. Use the hx^ lOx, ^lOx, or A35ir-objecti ve . 

3. Obsei as many orsanisms as possible. Make a diagram 
or oi\oh on the (lata slicuO^^ Cse a i e ference book for 
IdeiiM f J cat ion. These organisms too small i':l7n>e se^en 
with the unaided eye, are some of M)c most importt 
maintajnin^ the balance of life in a pond. These micro 
scopi c oraan isms mako i 1 p oss i b 1 e for' 1 a r irer organisms 
to exibt^ \ot only are thev food for larger organii^ms^ 




Supplement # 'il (Cont. ) 

but Lhe> also reduce organic mdUer to moiganic mate- 
rials. Thpse materials are used b\ phot osynthesi '^mg 
pi am 8 , Some of the mi c^ro organisms a re, t he ruse Ives 
plio f osvrj t he t ic c In fact, 70-^K)'r of all our oxygen is 
producetl by marine nhytopl ankto n ^ 



6* Wlien you are through, wash and Urv ttie microscope slide 
and cover slip and put away, Theti clean the microscope 
and fiut away. 



Supplement # ^1 (Cont.) 
DATA: 

EXAMINATION NO. 1 



DATE 

1st Stage of Succession 



Type Organism 
(sketch or name) 


Sizei Small 
Medium, Large 


Abundance | 
(single one, very 
rare, rare, many, 
very many) 


Comments 










DATE 


EXAMINATION NO. 2 




Ori^ani sm 


Size 


Abundance 


Comments 










% 








DATE 


EXAMINATION NO. 3 






Organism 


Si?e 


Abundance 


Comments 










DATE 


EXAMINATION NO. U 







Organism 



Size 



Abundance 



Comments 



Ih5 

Supplement # 41 (Cont.) 



DATE 


EXAMINATION NO, 5 






Organi sm 


Si/e 


Abundance 


Comments 






— — - - - 





DATE EXAMINATION NO. 6 



Ori^ani sm 


Size 


Abundance 


Comments 




* 











date' examination no. 7 



Organism 


Size 


Abundance 


Comments 











CONCLUSIONS ; 

I. Vtiat causes the change in kinds and numbers of organisms 
fxoro week to week? 



2# Where do the organisms come from? 



3. How does this hay infusion display succession? 



! MT \ 1 H 

U\l I y) . r i I K ADVKRSI rV AND iH ' f ? M 
TIME i [ f ' : ^^i'^ 

I'o h« ip .r,. J i< {111 .'li i^fHiisms .'if, int 'lepcndent 

i ^• lurilM-i r>h')i* sMuloijl.*! »Uf'*' ahUi i ' Jdi jia ? i •! nil 

r <M) N V s » * lir , 1 1 h 1 t a f . f b 1 1 1' ^ .t ^ » i • /tilt \ * ' < . ' 

To ht\i j; ^ Mj ' . I. ! S 1 I *i < llJ 1 : ii i ill ' ' ' i } V - i i ' V ( h r' M' J S I H 

ill: uh! 1 ♦! I I . i imvAwv i i >' »m ' * > > * \ i t n» ? im nioi P s i i I i t v 

J I ! * J I- 1 ^ - 



ABSi H VC I : 

Tlu^ I u SI ^icfixirv tlomiihJie.s iIk- iiin i; mmhImii is asked 

to ref.t i'Stiu citj ntacMiisni in u i uumiMni ^ ^ . {-nMi orirnnxsm hijs 
ci sel v( s|.^M ,Mr M Hit 1. 1 M I 1 'Mi^ ifi.tK I !!!:: ii U . c tiu; riM up )n ^jhys- 
iciH ajHj I) ! -.1 i 1 ( ii 1 I cM ' M I '1 (h' ' ,/!unMi!ui V - Mir le;i(her 
f,r*^s*fiv-^ f! ->M*'Sr»' fMi liif , > "m:uii » ' ♦ as 'tij.srrisf ) an<i each 
JiidiKi'lur I* niti^l Mm* < I f r< i «•» M-^ fuii.inisiij fbere % 

aMf M\M < ;)iiin' lin » M < s , oiii- ili^MSf othiM h!'m|.i(*> Fhe 

Siunc' s I rr bS j j i M I W < ^ • l; ha S ' ' i ' M, i i f • i ' Ml f . S!i I t s , 

Thp sr(wf}(l M V . 1 \ I s ,1 riie' sfmlents 

are sIm»uu .^i*i;his Kinds t unnr ' : « i -^ askrii i •) (Uhfliit 

how Mm* ( > iiiiii . : \ v. i i 1 • < s j. * > ; r « t | h s i r -s f *^ ^ 



lb? 



UNIT VI SCHEDULE 



Simulating Survival Under Stress 



Can You Predict Peril? 



Pre-Activi ty 

Activity 

Activity 



1 period 

2 jiei iods 
1 period 



SUPPLEMENTS 



42. Diversity Cards - Complex Ecosystem 

43* Diversity Cards • Simple Ecosystem 

44. Suggested Stress Situatirfifrs and Questions 



ERIC 



1 



ERIC 



UXIT Vis ADVERSITY AND DIVERSITY 

INTRODUCTION TO ACTIVITY 
Simulating Survival Under Stress 
TIME: '^ periods 
•50 \| ,: 

; > sui>,it(.i a naturally diverse (forest) and a man-tna'ie .sxn»- 
ple {farm) ecos\siem to the same stress so students can 
see that a diverse ecosystem is more stable than the sim- 
ji I <■ ecosystems man creates. 

MATERIALS', 

one diversity card per student (refer to Supplement # k2) 
reference books if available (refer to bibliography) 



FRE AC rn i IV VIAKS 

bimu i d f 1 iifi Sur vi \ a i Under Stress 

IMT VI: ADVERSITY AND DIVERSITY 

TIME; 1 peiiud 

TO THE TEACHER- 

\t vou are able to obtain references concerning divers; *\ 
it) HcidJie; i^ re;idins: day before the activity would aix*- l\j 
s 1 u(J ent s d g re*: t . r und er standi na of their resu Its. Tlie 
A.h-P. series ( bi hi iogra jdiy ) is extremely r^^adabip lot ion- 
1 oi Hi lib stude^i I s. 



ACTIVITY ILWS 



Simu Ic^ ti ii» Survival 1 I ihI ei S r ress 



UNIT Vi . ADVERSITY AND DIVERSITY 
TIME: 2 jieriods 
TO THE TEACHER: 



6. 



7. 



9. 



Bt^^f oie (hi ss |.r*^iuHe diversity ctirds 
(Supp I erne nt ^ ; for the <i)mpiex osyhteai 

Arr.'m:;p seats in a cnrlf^. 

Distribute diveisjty (.didb ;tmoji*j: shuJenls. 
If necessary^ a siiHlent may * ;j ri y more than 
one card; oi a vard can he slhired. 

Explain tliat tht^ to lor ot t lir i^ards indi- 
cates whether rlu^ holder is a plant or 
auimaJ . 

Students may b - ask#^.d to qni<;kly sketch 
what they think iht ir oraanism looks like 
and attach this to t he bfu^k of t he ca rd 
( f acting the "c J a ss ) o 

Tell the stntlents ' ha ( tbi-y all belong to 
a natural communny and explain the coding 
of p lants and an im ) : s . 



Ask if any of the students 
another oriranism desi rihed 
some of the '*anuiiats** were 
what they * ate" ) , 



wish to hear 

(We found that 
< ur lous about 



Explain that yuii wiH intro(h4<e a 'stress' 
to the community aiMl if their organism is 
killed by ii diji-<My, thf-y should toss 
their card lo i lie i tinier of the circle; 
BUT if their »rii<fujsm (ould escape death 
by i eaving t h< < onnnnni I y . f hey shou Id <Jrop 
t he ir cards i n I rt>n J iff t he i r f ee ( . 

''Stress; A turiiius is blown into the commun- 
ity in dulv anfl inf< < ts any {;lant sensitive 
to it (chec^k > (MH icitd lo see if you are 
susr ep t ill I e ) • Thr plant dies, Wind can 
carry the fundus ijnl y shor i (lis tances t o 
another sensiiivc p »< iH , Drop your < ard in 
the c ent er 1 1 yon cit e k 1 1 I e(l • '* 



» 
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10, OiH:f t}iir» i .t(^ imf.li^hod. iij\t ejch stu- 
.(leii! \\n(» dro|j| * ^1 m tjid iiixe his co<1p. 
ili'^fv Hdch i-^fcHhiMini^ ori?ii!Ustn wlju depended 
II}. oil rluit oriitiniDm inn>i di(, oi leave tho 
( omniurii t >- . 

11 . Cont inuc f lie [ \ < du m ui ! ^<nli t t:e x ^jd e 
for 1 hose .)r litin ibm> i iiri t di e (? t J \ e ti?it 3 i 
tlieie iwe no motf t t]*M js, 

12. With tliH rom['!<-v fM rsyslem. theie shtMHd be 
little e f f t;< 1 . \sK s nni eut s to t:XjM es s 
the 1 r resu 1 1 s - f iu^\ shou Id re«i i i /f 1 ha l 
mos I or onn isms leiied iipun more ^ha\\ f»ne 
OThei oiaatiism cUid liMif^rciW-, Hip i o.-,s of 
one piant type- Ihid iiM)e effect on the 
eommuni tv. DiVMt ^3 t > menus s ubi 1 1 tv : 



2nd period: K 



If there is stili uine iemniinnSc iniroduee 
cj different s i i ( ss , S'u h <is <t torest fire- 
This will };rudth c dr ^ s I nl 1 immediciie 
effects. riTMTvii^i^ \\h<M will return m one 
yeai', in 5 ui 1 "> veais-, in J 00 years. 

The entire (nmfnnni^\ ii> rcslored! AvjI the 
pines even bi-il*- 1 i^r i m the; f i re 



Repea t (iroi cdui c n^ 
(Supplement f?' ^il/. 
the fungal di st h-p. 



the simple ecosystem 
t»e stress is once ngam 



This time the MfitT-^ <ite decimcUinm. Nearly 
the whole < umnimi . r y i s wi ped out ! Ti y 1 o 
get s tud en f ^ I » r \|. lii m \ he d i J f ei ene e ^ 
Many will reirii/*- JHit mosi ot the ori^^anisras 
depended npoji d {^i/^r^lll F^'^^^o din i uii the 
summer mont h> • 



Ask them whit f h J. n< 
only one p in rs t in 
some one r en i j / r s 
he a 

sens 1 1 i \ e 



I < ' mm uni 1 > < onl a i ns 
f summe v and hi nt until 
^ _ h'l i this "(M)mmunilv" must 

farmer's f i i d , .and the furiij^us- 
n ; a t i op, ' • 



Ijead a distussjon on how obviously unstable 
such simple e< )^\stfM]is aie <nHl how (*vt*ti 
farms shou Id lia \r s much d i versity as poss- 
ihle. 'rr> to u( t i he students to describe 
how the fungus disease could h<j ve been halted 
(perhaps by alUM-nauna rows or sections of 
di f f erent kinds o r 1. 1 <ifit s ) « 
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Dj I ' ns . 

rut i M'.l.s «i If, J 1 mo { e I \ ^ ^ i' lor 

* < I I AM r>. 

, • : i -u ! ^ 

Des ctM It i .-i.ix . fiiui^! !i.-i!i!it - ')() feet 

1'-<jv«-- i.'ij';,' ct M vfwit - ;ihr'iu 5U0 years 

^ J| i ^ ^ f • Miiit t s riiil s I {] f fH 1 

i 1 • ( - I t I ^ ] .i n i I ")\) w H I s f» r 

ina\imum ^-i i iiii • "^o I pel n- ^ '!s <um nuH i 7 jo bury 

» .Is ! r !U \ of wi^ i er 

seed I <ni ' I l'. ♦ r nu n^j T p tml i 1 S ) mi« ' i • j; 

^'^P^*^* ..vr>;iiir .jiir: >0 years 

^ ' f ;jiM' Isp 1 iihi , 'lO fee t 

Sj f Uci I j '»;; 

no • 1 n ( « i v\ 1 f-ni i 

aveiaL'p <)j<. , m() veats 



173 



Sujjp 1 1 me 11^ 4 'ij (Coat*) 
Fl ^\ r C 



»- 1 A N r D 



lJes( n J] t j_o n 

niaximu'!! \MriiL\i' , I foot 
growft i 1 Tfiiii r (11 e ss of 

ani^nni! of tainfall or 

sunJ \ 

•'(lies (I >rn^ Hi winter but 
rooi > SI or* food foi' spiing 

Ijcrenui^u t^-.tnes back) every 

{\) pi> I 1 1 iKi 1 1 s iiselJ'; seed 

( iiiT d V l)v ui lid 
(j) J I St) rfi>rodtires by runners 

;j ! onii i: » nd 



l)fcs < t_^i on 

iHciXiinuin iieigtH 1 foot 
sf.iNs lire en ail year 
lift h[' cin 1 ye m s 

nt*f"ij5 |. 1 n I V u f Ka t er 
iiriMvb liiijjL ? n shade 

h\ sf^Fds oil i V ? pol I in<i I es 
^ M sr n ) 

/( cH! i!r^<^?w ha ( K ''if part above 
<!r«Muid is <ul down - BUT it 

s ;jn<_ nioiii h of war m weather 
{ o v>w' bdoT^ 



HANf E 

Desci 1 f:J i t> n 

stays ^I'vi^ix ail year 

pruiJut IJowers in summer, 

bei r' 1 c^s in la 11 * 
maximuiri Iwiuhli 5 feet 
1 1 f e s pan - years 

Habi la t 

grows I u shatle 

ReprudtH t n 

(1) depends on bees and 
butterflies for pollina- 
tion (iiniiiicils 5, 6) 

(2) seeds are )n the berries 
so ai e ( tin led to other 
areas ni animals and are 
dropj^rd ^ < o germinate and 
la kf' f '>o t ; ~ animals 7 

{ 3 ) \\ Hu^ pa r t a bove the 
m*oun<J 1 s destroyed 9 it 
can j£r(nv back. This 
liiLc,^ v eral months of 

Lf!! \Lr .11 Lli tLH * Von * t pro^ - 
iULL !ii^LLi£^ f or 2 -3 



FloAM F 

1 as s li r eeu a I "1 yea r 
I)!* t t 1 PS lit fa I 1 
maximum hex£ht;, 1 feet 
life span; years 

grows best 1 n shade 

atyn 1 1 on 

po I i 1 n\i I <'s 1 1 se i f 

dpp.rndSs on furi'ed animal to 
[^(k up. lis seed (berry), 
Pa? It digesting the seed 
( Oti t and dropping the 
sr <>d in 1 ts" f eoes . 

* Depends on animal 7? 9» 10, 
1 'J ; 
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SiippUnifMit fi2 fCont.) 

AVIMAL 1 

avpi iiop ill? 1 ^IM ♦ 1 foot 

warm- hi • ed 

can ti> -2 wings 

has J I H a s with claws to 

\\ rci|> I '»iind branches 
has ( ' J t he r s 
s t ci> .s \ \ I yp.i r 

{ c4 1 I (} Ui IH a ) 

nrsts in buHK'hes at least 

V) frp I, jhove ground 
!)uil(lb nesi out of twigs and 

l«i\\s i t^ggs each 

^(M i nil 
lives <ih(>ia ''y-k yea is 



ANIMAL 3 

l)es(M 1 \i r o n 

avHraae fipjiihi: 3 feet - 
warm- 1)1 nv)dR<l 
Tea t hfr rd 

2 le/>s, ( III us 10 stand on 

rouDd t)hje(- 1 s 
ca^i r I s 

riMUo 1 .i> <'H I yea i* 

I , li , > ounji 7 ^ young 9 , 
you nii I I 

Rc;p i n(l u(' 1 1 « u cuid Hahi tat 
nests in branches at least 

I v(> \ *j bi)^^e ground 
lays jjl)oni 2-3 eggs each 
spr Wii 



UiMAI . 
Descri pti on 

avt-ijiip height of adult: I foot 
vv ,i m-bl coded 
fed 1 bi 1 rd 

has [i has feet that oan 

i> t rjsp brtUiohes and s land on 
thtrri ■ 

f an f 1 y 

1 o I or ' rev 

mout h ^ ^ s I ong , na i row , and 
lia r d 

mi iir cii If ^ soul t! ea( ii wi nt er , 
t V 1 ar i spr i ng 

Habl t a 1^ 

s ! e(*i:t^ ! n hiarndies at least 15 
fell abo y{^ g rou nd 

Rt "|f} >)du( ' li o n 

m s ^ s in l)ran<dj es at J ea st 15 

i'eti ai)ove irround 
1 a\ s id)out 3-^1 brown eggs each 

8[M i nii 

Food 

Aniiiwus ^}>, b, 8, 12 

ANIMAL ^1 

l)es(; rip i 1 on 

can f ) y 

ua! m - i)oded 

has 2 legs, Jong claws 

l ea ! hpi cd - h I ack 

exec I le nt Visi oti 

<lead rUiimals 1, 2, 3, 4? 7, 9, 
M), IK 13 

Lli*,i*:J on and Hahital 

nests in io]i branches of old 

trees A or B 

la>s afnjut 2 egg ea^^h spring 



hd s u • • 

iiv»M^i '.'jii^h i)J adult body! 

i Hi' ft 
Ij i \n' I'li^i i . ^ .11 Winter 



i !i plant H only 



Hf < 1,1; < , ♦ f J s u \' plants 
.*nj:iti!: .lU'l *:.nmmei (in its 



1^*'"^* ' ' I ' ' ! Re^ rod uo f i on 

. , < ii [ t i \ < ^ s t tiousnnds of 



\ • i 1 



! teed/ 



o ( I liiiP « F but 



xiMttii :t'i shifv' tiiui t J be "SI. oped, 

M l h' i» s > r V, 1 ii V . . M ' 

; Ms - 

(1m ^ 'iP. "0 !. i 0 d }iJ ^ : t • f I \ 

^^^^! ( :, ti -onu NuMnse i vi s in the 
. ii : . M J i" 1 i she 1 I 

ill I 1 i i 1 1 :KhiU breotis 

)!. : - * I 

( Im> clOtt ft I s J i s 1 ong , 

\i I .'Mi u t Hi! fc- . b ! .! ( K and ye 1 i ow 
ill ( i 1 -M 

t i > w 1 : i'o i I ond I'e- 

Mh i »• , 1 \ s ef' 
od ;i I f » 1 w ii i»» . I c: r of p i HUt 

.J J .S 

odii ( ? - i i in 1 iJ I ! 



ci\*yoiif *tt iL!!j! J 10 inches 
'1 ! < ii s 

l\\ roll * t r 

vvtt r-t- ' b 1 Mf (1 

si*'.ps I] f> !^ ;M the winder 
l)tn mIs n» sis on nronohes of 

|. i.M; i ' \ :;r 13 
US ( -> i \\ \ ii 1 r»d I en v es t o 

b t ; i ' i\ ill ^ I 
bill i > lOi ! ^ J I |: I a n< F5 in 

• Ml! r in \vi nt er 

l^'0(Mi 

ntil-, } I J ^ (picints Dt E, F, 
I V < ^' 'V I r .aid n 

liiliiLill' 'J' Li'M' 

iii\eh lii lO \onug 3)1 late 

Fop n l a < J^L!JJ..lji.ii*?i,^ ^ 
O I f ami 1 \ iin^'Mt) per 10 trees 

ERLC 



In y « . 'v_oj 

a\ n r»vf' i '»n'i * b ; 2 i nt-bes 

tuo r' > V r 1 \' s I u w 1 > 

< J ) M 1 b I i M M ! f H 

ir> * * . - ^ a f * i)l \\) nir s 

! M . ."^ i Jt Ml j, r^'i I i 

IbO) { 1^ ii 

baa,^ >/<iai ■( 'iK' a {ub<*y divided 
i !j' * iif a ; > , \ f f \ flexible 

7\'i i» i nd 1 \ ^ fUia ! 1 h bo T'b nia I e 

.1 tai } a»Ma 1 1)0 i i-a nno 1 ferti- 
lize ; ' sc J i" 

'J \. I . 5 I r I t ' I ! /r eat h Miliar - 

f a * I . ra r tj u ! \ (■• s M 1* III I 
s I • \ * I a > \ i M n aJ 

ma t < a^ I 'O'l' af> utalliei* is \\ai'm 

sua i i av^ - -> ; ; I , d ^ ^ (*S f i Jill sina 1 1 
ahO m i ; \ ab< v>(, 1 » p 1 0 nt b ond 
an . it»a K'-, in i ha hO j I , exe 1 ;1 OS 



iSupfj s« n't (Coat • ) 

7\\1MAI ') 

flit VI I I t>\ t f body 

avcw tH iHht (to shoulder) 

r IP- V f f t J ' 

I • I) <r,. .! ( r 0 ul end 

^.^! ; jr I s o f p lani s ) 
?f i- . r in lies everji day 

i! \ 1' L.." ^ ' i ' „ M L'. : •-illi Hell) j ta t 
di'is Ml jjiiound/for nest 

'I J I a 1 I e n n ranches 

i ^ Umi j ' *j i V ^ s hi rl h to young 

cim \wH ni< 1' wt>d('(l nnimal it 
( fill ' . > It / iin i mal s 1 , 2, 
. ! , ' , i n ^ 13) 

Poj nit. » t III ihe ecosystem: 
1 p<M K . » it 1 II i nii, families 



no !r*is, uini^s or firms 
CO id l> I uoil cd 

max imam urmlh of a(hilt: 
h i ^mm 

tola}- h ^ r.wn and gi een 
j.(M t ( 1 ns ( 10 blend with 
I ! «'Mi I b a \ul u roaufl ) 

nat))j a^ 

li\<s undr) la I I en logs and 
)) t fUn h » s 

I' wad 

an I MM Is h , ^ 9 12 
R«']. l udui M ua 

ia>s < iiO"^ in < arly spring 
and I a f . \ I ft I I ; 12 each 

t I Mir 

I a\ ^ < ill! i nd <^ r t a I 1 cn 

I'laixtH^- a»'d icavcj?; Tlieii 
,\*MMii', n I f hatcliing, take 
^ aiij|, h i» (arc of themselves 



1 / / 



AM MAI 10 

ua» f!i -l) 1 ood fd 

fur J I i o \ t>r lib l)od\ 

a vera £c he i hi o f adu It (to 

>tH;>u i rl cr ^ 1 fee! 
Ii X 1* r !♦ t < Cfe ail u j n? ei i . i ho 1 1 ow 

h>a ai under p i 1 <^ s a] fallen 

i e tl ves a nd bra n*' he s 
i J \ e b a h( > a » JO \ I ; 

h. I I J t N .}[ I i,Hn s h. J i'^^ li, H 
haiM \ {];,< dr 5) V an i iihi 1 F 
\ owwn d' .a; • i'' j i n 
aMiniaI«' I 2 

leaser, al jjlaiifs K ^*»nfl F 
nui s a i I UnU I: 

illltii, iiliiiiJ.J22ii 

femaTe m v es hi i » h to 2 or 3 
in ! a 1 c Ul nt ^r 



AM MAI. IL' 
De^t r 1 j t I on 

lia:^ t> ienc^ t acHi I I - 1 inch tall, 

2 J lu hos 1 onir ) 
cold hi ood i 0 

ha.s an I s I tie sKe 1 1 on ( exoskel et on ) 
I J » cs 1 y (• a r 

L'iJLll ; Vj jc 

Tenia I A I ays t fiuusands of e^^gs 

in fall tinder I ogs 
ytain,'/ iiauli in fall and hibernate 

I n i n|iSo ) 1 'o verwi nt er 

jMjuad 

in >»|;r iwti \nuni» teed on leaves of 

0. c. n/ 11 
I n jsinnnie r fidn I i i'eeds on leaves 

i^f i\ I), hj H 

in aiasb> aii^aSj hides under 
1 e c: \ ( s tl nd rail g i a ss 



Sulip 1 erne lit # k2 (Cont.) 
ANJMAL 13 

S.Tl pt I oil 

has If^gs"" 
warm -I) 1 ood ed 

fur ail ovf>r its body; brown 
maximum height (to shoulder}: 

livt,b about 20 years 

I Vi s ^^ 1 ; 5 p lants 

t vigs :ih(l IsiJs of all plants 

berries (plc:n(s E, F, G, H, l) 

Hr^bl t J I 

wooded 

(• :jn s I <'e p mi ground 
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lEACHER SlPFlfcMf.Nl ' i > 
U ii'l'x Litrds " Simp If- L«.— \>'tm M.sr»n^ 

f ) I » « » MS. 

biM , <>! tis pxoxiniateiy \ - > ^i^-in l a KMi^fc 
(N'oft iJMiv ! iin Fiant 'Oaijd •! 'I *M)-'?ii ^ lux 



i « * <rs *ni \ 'M^f^ stason: 

Sep f emhe ^ • \\.r 1 1 
maximum tuMiiiH^ ^ inches 
kMlfMl h\ t MP j < f .11 ur es below 



bti til igh t 



pi jii iii k r>i t t i I e " 
I i ciunfM r< o.liu. ) 
fereds miiHi b< sowed in fall 



1 i N t'ts tiom \f.r il I :> June on) y 
ni<*x] mum fu i ii^^ * : J 1 ee t 

: .-p tJHii hri > and butitr- 
(I 1 f'h ( Animrjl I ) Cdtrx 

po i J Hh 

( ds f'o 1 m 1 n June 
otitis '5vomM dri>p ro ground • 
ne*»d a liirr(.d animal for 
-H^MMhs 1 1» stMK to (lo be 
itikiMi off ; hill! )-cinimal D 



riMXimum liei^LiM'^ 2 inches 
\ u\. dMS down lo wnitrrj 
loots iMritiiii ilive (stoxH* 
f o.id iti- i\ 1*^0 VPS grow up 
ni 1 vi J I A| I I I or May 
j>rn^MM« I • Innans infection 

iiFcds f.i:tit\ .i( sunlight 

UL -1- - Li. I J " 
Ii) poliiijoiiol hs Animal I ia 

mi Kstunm* ! { JiU y ) 

5>< <Mis 1 n 1 I led by wi nd in 

• oc loVl 

(j) alt>t) i(|.iodiiies by run- 

^, ne I ;5 



m.iViiaum iM^i-hii 2 in<^hes 
J I ov^ j o Api 1 i t)r May 
tj ! { In hiOf 

li ibj i 01 

M ( p i * 0 i N of bu n'l 1 i;h I 

TT ) po) ( I ] rut * ♦ s i I sef 1 m 
Mav 

b< f (is (Oil if;<l by wind in 

^ 1 pp »»o i 1 - germinates 
iif xt spt 1 ng 
(j) oi so I e product 8 h^ luxniers 
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Supplement i 'i3 (Cont*) 
PLAX'l 6 



PLANT 



i)es> 1 1 f ' t J o u 

lives { ; 'Tin ^ \ pr i 1 to June 
onl y 

needs plenty of sunlight 
maximum heiirht: 2 feet 

Rep r odti t; 1 ^ on 

in sprin^* bers a!;c! butter- 
Mi* \\%\. I) 0^3 rry 

seeds .on'i <J}()p to t:,round 
needs a lurre<i iiuimal for 
sf* !-> to slick to 
(Ar ! mti Is D and K) 



VVAW b 

Des<rri i^t i ort 
lives from Apri 
needs pleuiv of 



I to Jixne 
surin^ght 



maximum hoifiht: 2 feet 
needs 1 oose , fertile soil 

Reprodurg i u n 

in spring bees (Animal l) 

carry pollen 
seeds form m June 
seeds drop to ground - 

needs a furred animal for 

seeds to stick to 

(Animn i s D and K) 



Descripti o n 

maximum heFght: 2 inches 
top dies down in vipi'^f: . oots 
remain aljve, new iravcs 
^rov up in laie April 
dies in July 



Habita t 

needs foose , f erti le 
plenty if sunl j /}? t 



SOI 



d 



Renroducti on 

(!) pollinates it : ^ i f in May 
seeds c arried hy ui nd in 
June 

(2) seeds lay in topsoil and 
germinate nex t spring 



PLANT 9 
Descri ption 

maximum l^eight: 1 inch 
grows up in late April 



Habitat 



needs 
and 



1 oose , 
plenty 



fertile soil 
of sunlight 



Reprodu ction 

pollinates itself in April 
sepds must be carried by 
Animal D and buried 



Pl^XT 10 

1 i c e s (' r n in Ap r 1 1 ? o June 
maximum hei;i^ht: i: feet 

Reproduci i o n 

in spring boes and butter- 
flies (\nimal I) carry 
pol let\ 
seeds form in June 
seeds fall lo ground and 
germ» fia w i j» vt Ap i i 1 
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Suppi (Mih-ii t 4 'O (Cont - ) 

\MMAL A 

iilj: 111 Vli .liL. 1 ^ lite Cycle 
fcnidii i<j\s hundreds of eggs 

J 1) f^ .M ! \ t il 11 

soun££ liatih In fall, feeds 

on PIdni J 
\ oufiii «!i h( rtun'e underground 

rhr.>n-jh t\jn1(^r (Nov. - 

\{A ^ \ ) 

V (Mini' I < t 'i oii P fan t 5 in 
sp • I f>z- iifMl Plant ^ in 
f -a I I V summi- \ 

iidu Us t eed on Plant 1 

thionah snmnipr nnrt early 
I 

iironnd 

niaAimuni sJ/e of adult: 1 
1 %\\ h i (>n:£ 

no wj fii:s 

ha I d < xosk*^ I f ton 



Oest r iptum of Ljfe Cyc 1 e 
frma]p lays hundreds of eggs 
in f a r 1 V fa 11 - lu soil 
hatch in eaily spriniJ: 
\ounii feed ^>n PI am 'i in 

auuii,-- I tMMj on Plant m 
eai 1 \ fall 

hodx 

maxHiium si/.e of adult: 2 

i n< hHS i otiii 
^ K-us 
no u i n^s 

fiai d PXosk'(3 1 et on 
< o I *l - h I ood ed 

Hat J 1 

J 1\ es on »:t ouiKl 



WliMAl C 



AN f MAI D 



DesMi pt inn of Body 

ma XI mum IfMiiitli of adult: 

^> jnc lM'S 
CO 1 d hi otid v{\ 
no leifs, arms, ot wings 
Iiv*<»6 in Uip t op soil 



j)^ s I 2 i \ix i o n 
'I leiiSj runs very fast 
I iir a I 1 over its body 
KMM m hl oodf?d 

maximum heis^lit of adult : 
1 \ 1 uf'hps 
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each in<h\i(7ual Is both male 
an<l l*^mai<- hut cannot ferti- 
1 I ze i t so I f 
2 will feriili/e each other - 
^ then <a(li Gives birth to 
severa I \ <uin^ 



ma I e as 
wa rm 



on*. 



as weather is 



Food 

swallows boil, digests small 
and mii!06 opic plants and 
anjm<ils in the soil; excretes 
t he soil 
onl> MvFS in f t r 1 i Ic topsoil 
sen.'^ifive io j.<;st ic i<les 



Hali|tat^ 
'>u mound 

hi htrnat es und er dirt and 

Iraics, but will feed during 
mt Id days of wi nt ei' 

jh ood 

Pfani i5 3 J 3, S, 9, 10 in 
sp t 1 ni> 

Plant h in summer and early 
fa i I 

Plant L' in winter when weather 
i ^ (ti I 1 d 

Rj^j t r odnc i i o n 

mai^js frequently - has several 

j I H f rs each year 
I i t t i'V s i /e : • about (> 



1 i 



I iv*-8 Ml Af.iiHciJ 1) and K 

1 I S iuH« . vJ I \iiu\ t ) 



ji 1 t n 



J.I' • s ' -.K i I? - su ok- 
i iiL [\n i 1 U(ii rig 
! i f ; lis host 

rriii;iif^ r iMiiot \ a\ ei£^S till 
t>iM' lijs lillrd iifT stomach 
uii.i bl • .>.5 lrf)m the host 

eifiLs iiiMi ./u FlHiit in spring, 
>oiiffi» ha t i h jn spring and 
i f « u I hi nt *i unt i 1 

yuuiiii m.MUi(* to a<hjit form 
in /ui*^*is- ciiul attach to 
An i vx\ i h 



An i jTi.j ^ 



f <-m J i • ii^n^y fahout 10) 

Ml i'l uuiiei twills and 

h . . - s 

>ouii: . Ml miKb t ;jr<- oT t hem- 
si ! \ - 'njii as ! fiey 



hu^. I.m; J h Mm ( Ml jec t venom 



!♦ or ims 



ro i n\ M ; l»o<l> i vc^ J 1 o\v and 

l» M l*,} j *J J ^ <*r n 
U'ii-Mr li I «idM ft ; 7 f>et 

HmIm 

hi hr « !i.M I nnd #M It-; a v r 8 and 
r . V. s \tf\ . - Apr I I _ 



ycMiit * f <' Ijo M, <i i 1 ve in 

i 1 M t ^ . /t : h 
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Supi.Jemeiit r? (Cout.) 

ANJMAL H 

Uesc: ri \iX 1 ill 
hard f?xoske1 etoit 
size of ;^Mlult: 1 inch 
8 le as 

color: dark brown with 
s;reen spots 

»i j f»'^ « r/i ' Hs • !i ropsoil from 
Nu\em]jci - April, lives 
on iiroiiiHi 

Food 

consiTtn Ib a web across 
Plan I s 'i (summer ) , 
2 (winter), 3 (spring), 
h (spring), 8 (spring), 
and 10 (spring) 

iiajjs an., eals Animals A, 



AS i>h\l I 

Deseri pt 1 o n 

1 J ves on iiiouiid 

female lays hiu1«lrr 1? of eggs 

m enrly fall - in soil 
eirvs hutch in eaily spring 
vouuii feed on Plu ni k in 

sunime r 

adult feeds on Flnnt k in 
early f Ul 

Bod y 

maxTnnim si /e of adult: 3 inclies 

b I e IT S 
wi n2:s 

ha I'd e X o & R e 1 e t o n 
CO id hi ooded 
compotiral eyes 
gree !i 



ANI^L\L i 
Descri p lion 

no le«s, arnib, or wings 
hard she i I over soft body 
length of adult: 1 inch 
2 antennae with eyes on the 

( i ps 
tan color 

Hahi<a I 
ground 

Food 

feeds on Mant (summer) 
and Plant 2 (winter) 

Reprocim; I t o n 

lays numerous eggs All year 
1 oiui 



AN IMAJi K 
Descri pti o ii 

maximum length of adult: 

2 inches 
U legs, claws 
hrowai 

fur al I over body, warm- 

1) I (iod ed 
no <• yes or f^ars 
whoK; body senses vibrations 

Habi tat 

1 ivcs und er ground (usually 

stays underground ) 

Food 

roots of Plant h (summer) 
and Plant 2 (winter ) 

Reproduc t i o n 

2 HI ters ( s|iring and f a 11 ) 
youn^i horn alive 

I i 1 1 er SJ ze : 5-^* 



TEACHER SUPPLEMhNT ff 

Su££ifsi*'l 'Stress* Situations and Questions 

Thv /irst is recommended to use tor both communities 
sin(je il demonstrates the greater «1.^niit^' of the diverse 
ecosystema. The S'^cond and fourth ar^ recommended to use 
for ihc r^rost community if time aiiows. 

SI l oss J : 

During rht- summer (rJuly) a funaus ib blown into the eeosys-* 
tern. This fungus attaches to the leaves of any sensitive 
|Jant. it destroys the plant. Tht fundus produces thou- 
sands of spores that are blown by Uie wind a short distance. 
Vlrenever liey Jand on a sensitive plant they multiply, kill- 
. .g the plant* 

Qu^^sxions (after all effec ts completed) 

1. After the sensitive plants all die, it ra iim -heavily for 
two weeks ^ What will happen /erosion, seeds of plants 
wash away, soil animals wash awa;^^? 

2. What will remain to "grow the next year? /Probably no 
plant s wi 1 i be lef ti7. 

3. How would the situation have been diiterent if the eco- 
system had looked like this in lulyj 



sensitive plant s 



resistant 


p Ian t s 




sensitive 


fj lant s 




resistant 


\i ia nts 






n pa ttern ) 





Stress, 2s j 

j 

Iiightnin^ sirlkes a tree durinii- a summer storm. ThijS causes 
a fiic iliat tauos across the eniirt » cosystem 

ERIC . 
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Su|>p I i tui n t i'i i Coin • ) 

1. Wba * Kili ' tMikf bf^ck by next summei ? 

J, Whtii u» li V niu< bd'k wiliuii 1 0 yeci i s*^^ flow will these 
1 e r u r n? 

>-> ViicM sf.fMiey hi>Hefited by tije liit:? Why? 
^1 ^ ij riij \ mix I 7 X e t uriwiJ woul d i f s hi tuy r i .ui^* hj v e t) pt-n 

ftis - . ik,' lu'loie ^ be lire? /No, thpre w<)u id be less 
<i*rb. r>'. I ! |;Of:uldiion vuulll be smalleiZ 

I e ss T : 

1. Itip **.isv«»tMii IS sprayed io kill d i L Mnset'b' (dl I 

ibisf^ iviiii bdid (xoske I etoiis diiii u j.i > Legs'. 
J. Wbiil v/T i 1 die i mme<ii dt el y? 
""j* Hhcit \v I H di next? 

^4. in u h i 1 h nninidiy will the |;oison c oiuenl id t e? /The top 
(, d rn 1 vo t ^'^/' 

St r( ss k: 

Weyei hdeUbf^r buys Cliis ecosystem diid "iledr cuts" it (ii»JS 

IS edsifr rbdii selective eu r I i im* of trees). They lu'omise 
to fyldiit |un< set^diings in 5 yea is, 

Questi Oils 

I . Whd i \vi n di e? 
L'. Whnr wi f i U-.dv^f? 
3. Wh. < wi 1 1 re I urn? 
. flow wi It the erosystem look when Weveihweuser drives in 
U'l t b its S4?edl i ngs in 5 >edi s? 
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UN'ir V I \l>Vhi{-.I!> AM) DIVER-.! 



t\l HO(M'<' f [(1 At 1 l \ i fY 

Cdii You Prt-di( T Peri l? 

T 1 ME . 1 [Li : >d 
riOAl. 

)na I niimiun J 1 I r-b j)^ u ibr ^i»»,^ui and t 1 i f ^ i i)-; iliou as 
INTIIODI'CI 

Uilk oj (iiivt^ ai»/nfiil the .sc l»'>i> < ni: i gh'b'oi liood and plan 
ii rour thcil HI II JncludP both simple (irunl ScJrdS; shopping 
i-enleKs. f.irms} ^ind d»\eise ilields ab^indotjod 2*3 yenrs, 
woods) coiiufluh) n (^s. Consider fnivt iling and discussion time 
and sthoduie ihv t tip a ( < or(i i ng 1 v . 
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ACII V ni PlANS 
I cin You Vt edii f Pf i i l V 
I'Nir VI: ADVEtt^nV AND DJVUISIIV 
TIME: 1 It I 1 Ml 
ru THE I t.V Hl-H: 

1. Wdli^ u •! » *e to ^>Xdm(.'1cs of divf-rse and simple euos>stHms 

i in lhe f3bo\r^ i iii rudu( t i tui • 

J, Ask tl»^' stiidpius which <ti't' nu)bi sicible, had why, -\b you 
rour, dis't uss rlip kinds oi ^>( ress TbHt wi < J destroy the 
sinif. le e( .'jsys t enivS but not ihn iomjjle\: spf^^ifii diseases, 
ar>p, m unsedsonal weaiher (less likely to adapt), 

} us e( t pe s < s • 

Also cisk lor solutions; planting o varif^y ot plants 
( lifTnf-M H [ 1 > ttie animals will then naiurally rome), intro- 
dtj<*iiig (^cHinxorous insecis rath^i tlian using weed kilJer 
and ini5^« I: i( ides* 
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